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PRETACE 


The  evaluation  of  the  Special  Supplemental  Food  Program  for  Women, 
Infants  and  Children  (WIC) ,  designated  here  as  the  National  WIC  Evaluation, 
is  a  project  undertaken  by  the  Research  Triangle  Institute  (RTI)  under 
contract  with  the  Office  of  Analysis  and  Evaluation,  Food  and  Nutrition 
Service  (FNS),  United  States  Department  of  Agriculture  (Contract  No. 
53-3198-9-87).  The  National  WIC  Evaluation  is  documented  in  this  summary 
report  and  more  comprehensively  in  four  technical  volumes:  Volumes  II  and 
III  -  Technical  Report  and  Volume  IV  and  V  -  Appendixes.  The  summary 
report  is  written  for  the  reader  who  wishes  a  brief  nontechnical  overview 
of  the  WIC  program,  an  explanation  of  the  logic  of  the  National  WIC  Evalua- 
tion, and  a  discussion  of  its  important  results  and  conclusions.  The 
technical  report  presents  complete  discussions  of  methodology,  database 
construction,  analysis  techniques,  results,  and  conclusions.  The 
appendixes  present  copies  of  all  data  collection  instriiments  used  in  the 
evaluation  and  .supplementary  tables  referred  to  in  the  technical  report. 

This  report  covers  the  four  component  studies,  namely  the  Historical 
Study  of  Pregnancy  Outcomes,  the  Longitudinal  Study  of  Pregnant  Women,  the 
Study  of  Infants  and  Children,  and  the  Food  Expenditures  Study,  upon  which 
the  National  WIC  Evaluation  is  based.  These  studies  were  designed  pri- 
marily by  the  Principal  Investigator,  Dr.  David  Rush,  with  support  from  RTI 
staff  and  consultants,  in  the  fall  and  winter  of  1981-82.  Dr.  Rush's 
services,  together  with  a  small  supporting  staff,  were  made  possible 
through  a  subcontract  with  the  New  York  State  Research  Foundation  for 
Mental  Hygiene  (NYRFMH) . 

Actual  implementation  of  the  studies  began  in  the  summer  of  1982,  with 
^he  major  field  data  collection  effort  occurring  during  1983.  While  RTI 
undertook  major  responsibility  for  organizing  and  managing  the  field 
effort,  processing  the  data  and  preparing  the  basic  data  files,  the  entire 
effort  was.  directed  by  Dr.  Rush  and  carried  out  with  support  from  his 
NYRFMH  staff.  The  major  analysis  and  reporting  tasks  were  also  carried  out 
by  Dr.  Rush  and  his  staff  for  three  of  the  four  component  studies,  with 
extensive  support  from  RTI  staff.  The  fourth  study,  concerned  with  food 
expenditures,  was  analyzed  and  the  report  prepared  by  RTI  staff. 

The  success  of  the  Historical  Study  was  due  in  large  part  to  the 
efforts  of  the  State  WIC  program  directors  who,  with  their  staff,  provided 
annual  counts  of  WIC  women  for  individual  clinics  during  the  period  1974  to 
1981.  Considerable  cooperation  was  also  received  from  State  directors  of 
vital  records  who  provided  complete  files  of  births  and  linked  infant 
deaths  for  the  period  1972  to  1980. 

The  Longitudinal  Study,  the  Study  of  Children,  and  the  Food  Expendi- 
tures Study  all  acquired  data  through  a  national  probability  sample  of 
pregnant  women  enrolled  in  the  WIC  program  and  a  sample  of  low-income 
pregnant  women  not  enrolled  in  WIC.  The  success  of  these  samples  and  .the 
success  of  the  total  data  collection  effort  depended  in  no  small  part  on 
the  excellent  cooperation  of  the  directors  and  staff  of  the  174  WIC  clinics 
and  the  directors  and  staff  of  the  55  non-WIC  clinics  that  participated  in 
the  field  phase  of  the  study. 
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Both  the  study  design  and  early  drafts  of  this  report  were  reviewed 
and  critiqued  by  the  FNS  Advisory  Panel  to  the  National  WIC  Evaluation. 
The  members  of  this  Panel  are  listed  on  the  inside  cover. 

*  • 

The  National  WIC  Evaluation  received  considerable  support  and  valuable 
review  and  advice  from  the  FNS  Office  of  Analysis  and  Evaluation  Project 
Officers  Mr.  David  Shanklin  and  Dr.  Burleigh  Seaver.  Particularly  helpful 
were  the  review  and  comments  of  earlier  drafts  of  this  report  by  Dr.  Seaver 
and  by  Ms.    Nancy  Chetry  of  the  FNS  Special  Supplemental  Food  Division. 

Finally,  the  consistently  valuable,  timely  and  able  administration  of 
the  project  by  Ms.  Sally  Johnson  is  recognized. 

D.  G.  Horvitz 
Project  Director 
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IV.    FIELD  METHODOLOGY:    LONGITUDINAL  STUDY/ CHILD 
STUDY/FOOD  EXPENDITURES  STUDY 


This  chapter  describes  the  methodology  of  the  field  surveys,  including 
^^iple  design  and  selection;  instrumentation;  procedures  for  hiring  and 
Gaining  field  personnel;  data  collection  field  operations;  data  receipt, 
editing,  and  coding;  and  data  processing.  It  also  presents  descriptive 
statistics  of  the  study  samples,  including  the  clinics  and  sites,  and 
compares  the  WIG  and  non-WIC  respondents  for  both  the  pregnant  women  and 
the  child  samples. 

A.      SAMPLE  DESIGN  AND  SELECTION 

The  data  for  the  Longitudinal  Study  were  gathered  from  a  nationally 
representative  probability  sample  of  pregnant  VIC  participants  and  a  sample 
of  control  women  of  comparable  economic  status.  Controls  were  low*income 
pregnant  women  whose  income  qualified  them  for,  but  who  were  not  partici- 
pants in,  the  WIG  program.  They  were  recruited  from  hospital  and  public 
health  clinics  in  counties  either  not  served  by  WIC  or  where  WIG  penetra- 
tion was  not  high.  The  control  sample  was  also  recruited  nationwide  but 
was  not  a  representative  sample  of  all  non-WIG  low-income  women  because 
there  was  no  way  to  recruit  women  receiving  care  from  private  practi- 
tioners. The  sampling  was  intended  to  yield  approximately  6,000  women  in 
the  first  two  trimesters  of  pregnancy,  one-third  of  whom  would  be  controls. 

The  probability  sampling  design  had  three  stages.  The  first-stage  or 
primary  sampling  units  (PSUs)  were  counties  or  groups  of  contiguous 
counties.  The  size  of  PSUs  was  such  that  one  field  operative  could  be 
sponsible  for  all  necessary  field  activities.  The  second-stage  sampling 
<^fcts  were  WIC  or  control  clinics  within  sampled  PSUs.  Finally,  pregnant 
women  were  sampled  within  the  selected  clinics.  Frame  construction,  sample 
allocation,  and  selection  at  each  of  the  three  stages  are  described  in  the 
following  paragraphs. 

1.      Frame  Construction,  Allocation  of  Sample,  and  Sample  Selection 
Longitudinal  Study 

The  PSUs  consisted  of  contiguous  counties^  aggregated  to  yield  a. 
minimum  number  of  women  who  were  eligible  for  either  the  WIC  or  the  non-WIG 
sample.  All  pregnant  women  in  the  first  two  trimesters  of  pregnancy  who 
enrolled  in  the  WIC  program  during  the  4-month  recruitment  period  were 
eligible  for  the  WIG  sample.  Women  were  eligible  for  the  non-WIG  sample  if 
they  began  prenatal  care  at  non-WIG  clinics  during  the  data  collection 
period  and  if  their  incomes  qualified  them  for  WIG. 


*Alaska  and  Hawaii  were  excluded  from  this  study  to  control  data  collection 
costs.  The  District  of  Columbia  was  included  and  is  herein  referred  to  as 
a  "county." 
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Counties  where  the  WIC  program  served  more  than  30  percent  of  eligible 
pregnant  women  were  excluded  from  the  non-WIC  sample.*  Counties  with  fewer 
than  15  eligible  births  each  year  were  judged  to  be  so  small  that  when  they 
were  'combined  with  other  such  counties  the  resulting  area  would  be  too 
large* to  study  economically.  Thus,  the  study  excluded  counties  with  only  6 
percent   of  WIC  participants   and   21   percent   of  possible   control  women. 

Enough  counties  were  aggregated  into  PSUs  to  reach  an  estimated  number 
of  total  eligible  births.  Original  plans  called  for  a  sample  of  approxi- 
mately 165  sample  women  from  each  of  approximately  80  sample  PSUs.  How- 
ever, the  estimated  total  numbers  of  eligible  women  in  many  counties  were 
extremely  small.  This  led  to  the  decision  to  construct  two  types  of  PSUs: 
full  PSUs,  in  which  close  to  the  originally  planned  number  of  sample  women 
per  PSU  was  selected,  and  half  PSUs,  in  which  half  as  many  sample  women 
were  selected.  Half  PSUs,  with  their  reduced  minimum  number  of  eligible 
women,  could  be  assigned  to  one  field  operative. 

Because  of  the  scarcity  and  generally  wide  geographic  dispersion  of 
eligible  control  women,  non-WIC  areas  with  a  high  concentration  of  eligible 
women  were  oversampled.  Therefore,  the  15  counties  with  the  largest  esti- 
mated number  of  non-WIC  eligible  women  were  classified  into  a  stratum  of 
large  non-WIC  counties.  Each  of  these  counties  constituted  a  single  full 
PSU.  The  remaining  PSUs  were  classified  into  a  stratum  of  full  PSUs  and 
one  of  half  PSUs.  The  WIC  sample  was  allocated  to  the  strata  in  proportion 
to  the  number  of  WIC-eligible  individuals.  Approximately  one-third  of  the 
non-WIC  sample  was  allocated  to  the  large  non-WIC  stratum,  and  the  remain- 
ing non-WIC  sample  was  allocated  to  the  other  two  strata  in  proportion  to 
the  number  of  non-WIC  eligibles. 

The  sample  PSUs  were  selected  through  probability  minimum  replacement 
sampling.  Initially  10  selections  were  made  from  the  large  non-WIC 
stratum,  37  from  the  full-PSU  stratum,  and  33  from  the  half-PSU  stratum. 
This  sample  was  designed  to  yield  self-weighting  within  each  group  of  women 
(i.e.,  the  within-group  sampling  fractions  were  equal).  Following  the 
selection  of  the  first-stage  sample,  the  second-stage  sampling  frame  was 
constructed.  This  consisted  of  currently  operating  WIC  clinics  and,  in 
counties  eligible  for  inclusion  in  the  non-WIC  portion  of  the  study, 
clinics  that  served  non-WIC  low-income  pregnant  women.  The  latter  included 
hospitals    in   the   counties    that   had   outpatient   prenatal  health  clinics. 

Following  construction  of  the  list  described  above,  each  outpatient 
clinic  site  that  served  low-income  women  was  telephoned,  and  an  estimate 
was  obtained  of  the  number  of  women  enrolling  in  prenatal  care  each  month. 
In  addition,  the  percentage  of  these  women  who  subsequently  enrolled  in  the 
WIC  program  was  obtained.  This  information  was  used  to  estimate  the  number 
of  eligible  non-WIC  women  that  could  be  expected  at  each  of  the  sample 
sites . 


"Defined  as  large  counties,   the  criterion  was  less  than  40  percent  served. 
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A  continuing  assessment  of  the  number  of  operatives  (interviewers)  who 
would  be  needed  to  cover  the  sample  and  the  time  required  for  traveling 
made  it  apparent  that  covering  the  half-PSU  stratum  was  going  to  cost  more 
than  the  budget  could  support.  Thus,  this  stratum  was  subsampled  and 
reduced  by  14  PSUs.  The  subsampling  was  carried  out  to  preserve  the  self- 
-lighting of* the- VIC  sample  to  the  extent  that  the  number  of  women  avail- 
awi.e  in  the  PSU  would  permit.  This  resulted  in  a  sample  of  10  large  non- 
WIC  PSUs,  36  full-PSUs,  and  20  half -PSUs. 

At  the  second  stage,  a  sample  of  VIC  clinics  was  drawn  through  cir- 
cular systematic  sampling.  The  expected  number  of  eligible  women  was 
estimated  for  each  clinic  within  the  sample  PSUc  The  clinics  were  ordered 
within  the  PSU.  In  most  cases  they  were  ordered  as  largest,  smallest,  next 
largest,  next  smallest,  and  so  on,  to  reduce  the  number  of  different  sites 
where  data  would  be  collected.  In  some  cases  where  clinic  sites  were 
widely  distributed  throughout  the  PSU,  the  clinics  were  ordered  by  Research 
Triangle  Institute  (RTI)  staff  to  minimize  the  geographic  spread  of  the 
sample. 

The  sampling  interval  that  would  be  required  to  yield  the  required 
overall  selection  probability  was  then  determined.  A  random  start  number 
was  chosen,  and  the  beginning  and  ending  number  of  the  sample  interval  was 
determined.  The  clinics  that  overlapped  this  sample  interval  were  selected 
for  the  study. 

Strict  implementation  of  this  procedure  required  that  some  clinics  be 
split.  For  example,  if  a  clinic  had  50  women  and  the  sample  interval  over- 
lapped the  clinic  by  25  women,  only  50  percent  of  the  clinic* s  women  were 
included  in  the  sample.  This  procedure  resulted  in  each  woman  in  the  PSU 
h|^ng  an  equal  chance  of  entering  the  sample  and  in  the  sample  consisting 
oiT%  two-stage  selection  of  counties  and  women.  The  overlap  of  clinics 
merely  indicates  where  the  sample  women  are  located.  This  procedure 
resulted  in  the  selection  of  256  VIC' clinics  and  117  non-VIC  clinics  across, 
the  66  PSUs. 

Following  selection  of  the  sample  clinics,  each  sample  clinic  was  con- 
tacted to  arrange  for  participation  and  to  obtain  additional  information  on 
days  that  the  clinic  was  open  for  new  entrants  and  the  number  of  women  that 
could  be  expected  to  enroll  during  the  study  period.  It  became  apparent 
that  the  sample  would  yield  substantially  fewer  non-VIC  women  than  had  been 
anticipated.  This  was  due  to  refusals  of  sample  clinics  to  participate, 
the  presence  of  fewer  low-income  women  than  had  been  estimated  during  the 
telephone  calls  to  these  sites,  and  the  discovery  of  selected  non-VIC  sites 
that  by  the  time  of  the  contact  had  VIC  onsite  or  were  planning  to  start  a 
VIC  program  during  the  3-fflonth  data  collection  period.  Thus,  it  was 
decided  not  to  restrict  the  sample  of  non-VIC  women  to  those  originally 
specified  by  the  sampling  structure  described  above,  and  procedures  for 
bringing  additional  non-VIC  women  into  the  sample  were  implemented.  All 
counties  adjacent  to  the  selected  PSUs  were  included  in  the  study  if  they 
appeared  to  have  a  sufficient  number  of  non-VIC  women.     In  addition,  it  was 
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decided  to  include  all  non-WIC  clinic  sites  that  had  been  listed,  but  not 
previously  selected,  and  to  attempt  to  induct  all  non-WIC  women  within 
these  sites.  The  net  result  of  these  activities  was  that  the  probability 
structure  of  the  non-WIC  sample  was  compromised.  However,  the  original 
structure  of  the  sample  restricted  the  non-WIC  women  to  counties  that  had 
low  WIC  penetration  and  to  women  who  received  prenatal  care  in  clinic 
settings.  While  the  estimated  overall  proportion  of  low-income  women  who 
receive  their  care  at  clinic  settings  is  about  25  percent,  this  type  of 
care  is  largely  confined  to  urban  settings.  The  result  of  this  uneven 
distribution  of  clinic  care  was  .that  fewer  than  expected  numbers  of  non-WIC 
women  could  be  found  in  the  more  rural  areas.  Only  one  of  the  PSUs  in 
Stratum  3  yielded  any  non-WIC  women.  Thus,  the  sample  of  non-WIC  women 
included  in  the  study  is  not  a  probability  sample  of  all  non-WIC  low-income 
pregnant  women,  but  it  is  geographically  distributed  and  is  probably  the 
best  possible  sample  given  the  study's  operating  constraints.  Because  of 
the  pragmatic  steps  taken  to  augment  the  non-WIC ~ sample,  sample  weights 
were  not  calculated  for  the  non-WIC  women. 

The  sample  of  WIC  women  had  been  designated  so  that  sampling  within 
clinics  would  be  necessary  in  some  cases.  Following  selection  of  the 
sample,  concern  arose  as  to  whether  the  imposition  of  sampling  within  the 
clinic  would  cause  women  to  be  missed  because  of  the  necessity  to  induct  a 
particular  woman  into  the  sample.  Accordingly,  it  was  decided  not  to  use 
systematic  sampling  within  the  clinics,  but  rather  to  take  as  many  women  as 
possible  in  each  sample  clinic,  regardless  of  whether  or  not  the  clinic  had 
been  slated  to  be  split.  It  was  recognized,  however,  that  only  a  portion 
of  the  women  arriving  at  the  sample  clinics  were  included  in  the  survey. 
Thus,  the  longitudinal  WIC  sample  can  be  viewed  as  a  three-stage  sample 
with  clinics  being  the  second  stage  and  women  being  the  third  stage  of 
sampling.  This  view  required  the  calculation  of  a  weight  for  WIC  clinics 
and  a  weight  for  WIC  women.  The  weight  for  a  particular  clinic  was.  calcu- 
lated as  the  reciprocal  of  the  expected  number  of  sample  intervals  over  all 
possible  random  starts  that  overlap  it. 

At  the  third  stage,  the  "clinic  capture  rate"  was  calculated.  Assum- 
ing that  women  arrive  at  the  clinics  in  random  order  and  that  the  portion 
of  a  clinic's  clients  included  in  the  sample  is  a  random  subset  of  all 
eligible  women  arriving  at  the  clinic,  this  capture  rate  may  be  considered 
a  sampling  rate.    This  rate  was  the  basis  for  the  women's  weighting. 

The  original  study  specifications  excluded  women  who  were  more  than  6 
months  pregnant  when  they  enrolled  in  the  WIC  program  or  when  they  entered 
prenatal  care.  Based  upon  information  from  publications  by  the  National 
Center  for  Health  Statistics  (NCHS),  it  had  been  estimated  that  8  percent 
of  the  women  entering  the  program  would  be  more  than  6  months  pregnant. 
The  actual  proportion  of  women  more  than  6  months  pregnant  was  much  larger, 
about  15  percent  for  the  non-WIC  women  and  35  percent  for  the  WIC  women. 
Thus,  after  10  weeks  of  data  collection,  it  was  decided  to  enroll  women 
more  than  6  months  pregnant;  In  addition,  the  data  collection  period  was 
increased  to  18  weeks  from  the  originally  planned  13  weeks. 
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Modif icatioas  in  the  PSU  and  clinic  selections  resulted  in  an  adjust- 
ment of  sample  size.  The  final  estimate  based  on  10  large  PSUs,  36  full- 
PSUs,  and  20  half-PSUs  was  9,270  women  (6,211  WIC  and  3,059  non-WIC) . 
Before  the  beginning  of  the  study,  the  sample  was  further  reduced  by  6  PSUs 
^at  were  too  large  to  cover  economically.  In  addition,  two  PSUs  (one 
^Ill-PSU  and  one'  half-PSU)  located  in  Indian  reservations  were  dropped  from 
the  sample  because  the  Indian  WIC  organizational  structure  was  a  separate 
entity  requiring  special  attention  and  because  the  population  served  has 
special  problems  that  could  confound  the  findings  of  the  study.  Even  with 
the  modifications  of  enrollment  procedures  described,  however,  only  8,037 
eligible  women  were  encountered  in  the  clinics.  In  all,  6,320  WIC  and 
1,717  non-WIC  women  were  identified,  and  5,205  WIC  and  1,358  non-WIC  women 
actually  completed  initial  interviews  in  58  PSUs  (10  large,  34  full,  and  14 
half). 

An  additional  modification  to  the  study  required  by  budgetary  con- 
straints was  that  only  three-quarters  of  the  women  were  given  the  dietary 
interviews.  A  simple  random  sample  of  all  women  included' in  the  study  was 
selected  for  the  dietary  interviews. 

Child  Study 

A  sample  of  children  of  WIC  and  non-WIC  women  was  also  selected.  This 
sample  was  confined  to  children  less  than  5  years  of  age  who  resided  in  the 
mother's  household.  All  children  less  than  5  years  of  age  were  listed  and 
a  random  child  selected  for  the  study.  This  was  done  by  providing  each 
computer-generated  Assignment  Control  Form  (ACF)  with  a  random  ordering  of 
the  digits  1  to  6.  The  random  ordering  was  consulted  to  determine  the  line 
number  of  the  sample  child  from  the  six  or  fewer  listed.  Thus, 

^     Child's  sampling  rate  =  women's  sampling  rate  x  l/number  of  listed 
children. 

This  basic  child  sample  was  selected  for  use  in  the  Child  Dietary 
Study.  In  addition,  any  5-year-old  child  who  resided  in  a  household  where 
there  was  a  sample  child  received  a  psychological  interview.  All  children 
who  were  4  years  old  also  received  a  psychological  interview.  These  chil- 
dren were  not  sampled.  The  actual  yield  of  children  in  the  study  was 
smaller  than  expected  because  the  number  of  women  who  had  previously  borne 
a  child  was  much  smaller  than  expected. 

Food  Expenditures  Study 

All  women  initially  interviewed  completed  the  recall  component  of  the 
study.  A  simple  random  subsample  of  the  sample  women  was  selected  for  the 
diary  component  of  the  Food  Expenditures  Study,  designed  to  yield  750  WIC 
and  750  non-WIC  women. 

2.  Weighting 

Weights  were  calculated  only  for  the  WIC  sample.  These  weights  were 
calculated  as  the  inverse  of  the  selection  probabilities  and  were  further 
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adjusted  for  nonresponse.  The  aonresponse  adjustment  was  calculated  within 
the  six  length-of-pregnancy-by-stratum  groups  as  the  sum  of  the  weights  of 
all  eligible  women  divided  by  the  sum  of  the  weights  for  the  responding 
women.  No  separate  weights  were  calculated  for  the  diary  subsample,  the 
dietary  subsample,  or  the  children's  sample. 

The  above  weights  were  the  basis  for  all  additional  weighting  activi- 
ties. Respondents  to  the  initial  survey  were  the  only  women  included  in 
all  followup  activities.  Weights  were  calculated  for  the  Followup  Survey 
respondents,  for  the  respondents  to  the  Hospital  Abstract  Followup  Study, 
and  for  the  Voucher  Study.  In  each  case,  the  only  additional  activity 
necessary  was  to  determine  the  status  of  each  initial  survey  respondent  in 
each  of  these  subsequent  data  collection  activities.  Nonresponse  adjust- 
ments were  calculated  within  six  length-of-pregnancy-by-stratum  groups  as 
the  ratio  of  the  total  sum  of  weights  of  women  designated  for  inclusion  in 
the  study  component  to  the  sum  of  weights  of  those  who  responded  to  the 
study  component. 

Because  of  the  nature  of  the  within  clinic  selection  o.f  women,  the 
sample  selection  probabilities  for  the  study  cannot  be  viewed  as  exact  but 
as  reflecting  the  relative  chances  that  the  VIC  women  entered  the  sample. 
Thus,  persons  using  the  sample  data  should  be  cautioned  not  to  use  the  WIC 
sample  weights  to  estimate  totals  but  to  confine  the  weighted  estimates  to 
means  and  proportions. 

B.  INSTRUMENTATION 

Questionnaires  and  other  data  collection  forms  were  developed  and  used 
in  each  data  collection  phase  of  The  National  VIC  Evaluation.  The  data 
collection  phases  included  (1)  clinic  contacts;  (2)  Initial  or  Time  1 
Interviews  with  sample  women  and  children,  (3)  Followup  Interviews  with 
sample  women,  (4)  VIC  voucher  issuance  data  collection,  and  (5)  birth 
outcome  data  collection.  The  main  questionnaires  used  in  each  phase  of 
data  collection  are  described  in  the  following  sections.  Copies  are 
included  in  Volume  V,  Instrumentation. 

1.      Clinic  Questionnaires 

Two  questionnaires  were  developed  and  used  to  collect  data  about  each 
sample  clinic' s  operations ,  procedures ,  and  sezrvices  offered  to  patients . 
The  purpose  was  to  identify  a  clinic's  administrative  procedures,  to  facil- 
itate data  collection,  and  to  relate  individual  sample  members  responses  to 
a  clinic's  procedures.  Two  versions  of  a  Clinic  Administrator  Question- 
naire were  developed,  one  for  use  in  sample  VIC  clinics  and  one  for  non-VIC 
clinics.  The  same  Nutrition  Education  Questionnaire  was  used  to  collect 
data  about  the  clinic's  nutrition  education  program  regardless  of  VIC  or 
non-VIC  status.    Both  questionnaires  were  designed  to  be  self -administered. 

The  VIC-Site  Clinic  Administrator's  Questionnaire  and  the  Clinic  Ad- 
ministrator's Questionnaire  (non-VIC  version)  were  designed  to  elicit 
specific,   descriptive   information  about  the  selected  sample  clinics.  The 
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information  collected  included  details  about  the  geographic  area  the  clinic 
served,  sponsorship  of  the  clinic,  client  or  patient  characteristics, 
client  or  patient  eligibility  criteria,  types  of  services  provided,  clinic 
operating  schedule,  and  types  and  characteristics  of-  clinic  staff  members. 
^Both  questionnaires  also  contained  a  request  for  the  administrator  to 
^provide  RTI'  with  samples  of  application  forms  potential  patients  were 
required  to  complete. 

The  Nutrition  Education  Questionnaire  was  developed  to  collect  data 
about  the  types,  content,  and  extent  of  nutrition  education  the  clinic 
staff  provided  to  pregnant  women  at  the  sample  sites.  Also  collected  were 
details  about  the  qualifications  of  staff  assigned  to  provide  nutrition 
education;  factors  that  limited  provision  of  nutrition  education;  and  data 
about  written  plans,  guidelines,  and  instructions  used  to  teach  nutrition 
education.  A  request  for  the  nutritionist  to  provide  RTI  with  examples  of 
educational  materials  distributed  to  pregnant  women  also  was  contained 
within  the  questionnaire. 

2.      Women's  Interviews 

The  main  instruments  used  in  the  second  phase  of  data  collection,  the 
Longitudinal  Study  of  Pregnant  Women,  were  Screening  Forms,  the  Initial 
Interview  Package,  the  Followup  Interview  Sheet,  and  the  Followup  Interview 
Package. 

WIC  and  Clinic  Site  Screening  Forms,  which  were  used  in  the  Initial 
Interviews  (Time  1),  contained  the  screening  questions  to  determine  whether 
a  woman  met  the  study  enrollment  criteria.  Because  the  study  eligibility 
criteria  were  different  for  WIC  and  non-WIC  women,  two  forms  were  developed 
^^ll^d  used:  the  WIC  Site  Screening  Form  was  used  at  sample  WIC  clinics  and 
'^e  Clinic  Site  Screening  Form  was  used  at  sample  non-WIC  clinics.  The 
forms  were  reproduced  on  different  colored  paper  so  field  operatives  who 
worked  at  both  types  of  clinics  could  readily  distinguish  between  the  two. 
In  addition  to  the  screening  questions,  the  screening  forms  contained 
spaces  to  document  the  woman's  name,  address,  and  phone  number;  clinic 
identification  information;  and  results  of  the  screening.  Appropriate 
routing  instructions  were  printed  on  each  form  to  guide  the  interviewer  to 
the  next  appropriate  action  with  the  woman. 

The  Initial  Interview  Package  was  administered  to  all  women,  both  WIC 
and  non-WIC,  who  met  the  study  eligibility  criteria  during  the  Time  1 
Interview  screening  and  who  were  willing  to  participate  in  the  study.  The. 
package  contained  questions  on  the  respondent's  current  pregnancy  and 
previous  pregnancy  history,  background  information  on  the  woman  and  the 
father  of  the  baby  she  was  expecting,  household  income,  family  food  expend- 
itures, and  use  of  WIC  and  prenatal  medical  care  services.  The  Initial 
Interview  Package  also  included  the  24-Hour  Dietary  Recall  Interview,  the 
Women's  Measurement  Form,  the  Household  Roster,  and  instructions  for  se- 
lecting a  sample  child  if  the  woman  had  a  child  S  years  old  or  younger. 
These  sections  were  all  bound  into  one  instrument,  termed  the  '^Initial 
Interview  Package."  The  package  was  reproduced  that  way  for  easy  handling 
by  the  field  operative  and  for  easy  data  processing  and  storage. 
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In  addition  to  administering  the  instruments  described  above,  the 
field  operatives  completed  the  Consent  Form  and  the  Authorization  Form 
during  the  Initial  Interview.  The  Authorization  Form,  which  was  a  legal 
document  •  addressed  to  the  sample  woman's  expected  hospital  of  delivery, 
asked'  and  authorized  the  hospital  of  delivery  to  release  data  from  the 
woman's  prenatal/delivery/newborn  infant  records.  Each  woman  was  asked  to 
sign  this  form  during  the  Initial  Interview  and  to  confirm  the  place  of 
delivery  during  the  Followup  Interview. 

The  Followup  Interview  Data  Sheet  (FIDS),  used  during  the  second  or 
Followup  Interview  with  each  sample  woman,  served  as  an  assignment  form  and 
as  a  notice  to  the  field  operative  that  the  woman  was  due  for  a  second 
interview.  It  contained  the  clinic  and  woman's  identification  information; 
the  woman's  name,  address,  and  telephone  number;  and  locator  information. 
Information  necessary  to  complete  the  second  interview,  such  as  the  date  of 
the  Initial  Interview,  the  followup  period  (e.g.,  the  period  in  which  the 
second  Interview  was  to  be  completed) ,  and  an  indication  of  whether  or  not 
the  woman  was  included  in  the  food  expenditures  diary  sample,  also  was 
included  on  the  FIDS.  The  FIDS  also  contained  a  space  for  the  operative  to 
document  the  results  of  all  contacts  and  attempted  contacts  with  the  sample 
woman . 

The  Followup  Interview  Package  was  the  main  data  collection  instrument 
used  in  the  second  interview  with  each  sample  woman.  It  contained  ques- 
tions about  the  woman's  prenatal  care,  her  health  during  the  pregnancy, 
experience  with  and  advice  about  nutrition  and  infant  feeding  methods , 
housing  characteristics  and  occupation,  and  receipt  of  WIC  services.  The 
24-Hour  Dietary  Recall  Interview,  the  Women's  Measurement  Form,  and  the 
Family  Food  Expenditures  Sections  also  were  contained  with  the  Followup 
Interview  Package. 

A  sample  of  the  women  who  participated  in  the  Initial  Interviews  was 
selected  to  complete  a  Food  Expenditures  Diary,  which  was  part  of  the 
Followup  Interview  data  collection  used  for  the  Food  Expenditures  Study. 
Two  separate  survey  instruments  were  used  in  this  component  of  the  study: 
the  Diary  Placement  and  Pick-Up  Questionnaire  and  the  Record  of  Your  Daily 
Food  Costs,  often  referred  to  as  simply  '*the  Diary."  The  Diary  Placement 
and  Pick-Up  Questionnaire  was  used  by  the  field  operatives  as  a  guide  to 
instruct  the  sample  woman  in  the  use  and  completion  of  the  Diary.  The 
Placement  and  Pick-Up  Questionnaire  also  contained  spaces  for  the  operative 
to  document  the  Diary  reference  period  and  the  results  (i.e.,  whether  the 
sample  woman  completed  the  form  or,  if  it  was  not  completed,  the  reason  it 
was  incomplete).  The  Diary  was  designed  so  that  on  each  of  the  7  days 
within  the  reference  period  the  sample  woman  (or  someone  else  in  the  house- 
hold who  was  knowledgeable  of  the  family's  food  expenditures)  could  easily 
list  the  foods  purchased,  the  cost  of  each  food  item,  and  the  preparation 
status  (fresh,  frozen,  canned,  etc.)  of  each  food  item  when  it  was  pur- 
chased. The  field  operative's  name  and  telephone  number  were  listed  on  the 
Diary  so  the  sample  woman  could  call  if  she  had  questions  about  the  comple- 
tion of  the  Diary. 
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3.      Child's  Interviews 


The  Child's  Interview  Package  was  the  primary  data  collection  instru- 
ment used  in  the  Child's  Study,  which  was  implemented  during  the  Initial 
Interviews  with,  sample  women  during  the  second  phase  of  data  collection. 

Child' s 'Consent  Form  was  completed  before  data  were  collected  for  any 
^Id.  The  Child's  Interview  Package  was  similar  to  the  Initial  and 
Followup  Interview  Packages  administered  to  women  in  that  it  contained  all 
sections  for  the  major  components  of  the  interview,  including  the  24-Hour 
Dietary  Recall  Interview  and  the  Child's  Measurement  Form.  The  Child's 
Interview  Package  also  contained  questions  about  the  child's  health  status, 
immunizations,  use  of  medical  care  services,  and  previous  WIC  enrollment. 
In  addition,  the  package  contained  the  weight  for  length/height  charts  used 
by  field  operatives  to  chart  the  ciiild's  weight  for  height  and  instructions 
for  administering  the  Peabody  Picture  Vocabulary  Test  and  the  McCarthy 
Numerical  Memory  Test  (1972)  to  the  child.  Because  components  of  the 
interview  with  children  varied  according  to  whether  the  child  was  the 
selected  sample  child  or  another  eligible  child,  the  Child's  Interview 
Package  contained  routine  instructions  for  the  field  operative  to  follow  to 
ensure  that  the  appropriate  sections  and  components  of  the  interview  were 
administered  to  the  mother  and/ or  the  child. 

4.  Birth  Outcome  Data  Collection  Instruments 

The  third  phase  of  data  collection  involved  contacting  hospitals  where 
the  sample  women  delivered  their  babies  to  collect  data  on  the  outcome  of 
the  pregnancy.  Two  main  forms  were  used  in  this  phase  of  data  collection: 
the  Authorization  Form  described  previously  and  the  Hospital  Records 
Abstract  Form  (HRAF) .  The  HRAF  was  designed  to  collect  information  about 
the  status  of  the  woman's  health  on  the  date  of  her  last  prenatal  visit  (if 

prenatal  record  was  available  at  the  hospital  of  delivery) ,  on  the 
outcome  of  the  pregnancy  (e.g.,  delivery  date  or  date  the  pregnancy  was 
terminated,  type  of  delivery,  and  abnormalities  of  labor),  and  oh  the  vital 
status  of  the  infant  (i.e.,  the  infant's  sex,  birthweight,  birth  length, 
neonatal  illnesses,  and  feeding  method).  The  HRAF  was  designed  so  hospital 
medical  records  staff  could  abstract  the  required  data. 

In  addition  to  the  Authorization  Form  and  the  HRAF,  a  Hospital  Infant 
Measurement  Protocol  Form  was  used  to  collect  data  about  the  hospital's 
procedures  for  weighing  and  taking  length  measurements  of  newborn  infants. 
These  data  were  necessary  to  analyze  the  data  collected  on  birthweight  and 
birth  length.  This  form  was  completed  by  the  hospital's  Director  of 
Obstetrics   or   the   head  nurse  in  charge  of  obstetrics  at  each  hospital. 

5.  WIC  Voucher  Issuance  Data  Collection  Form 

The  fourth  phase  of  data  collection  was  the  collection  of  information 
about  the  frequency  of  distribution  of  foods  or  food  vouchers  and  the  types 
of  foods  prescribed  for  and  issued  to  each  sample  WIC  womao.    The  WIC  Food 
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Voucher  Issuance  Form  was  the  main  instriiment  used  in  this  component  of  the 
study. 

6.  Instruments  to  Assess  Local  VIC  Program Effectiveness 

A  l*page  questionnaire  was  developed  to  be  completed  by  State  WIC 
Directors  of  local  VIC  programs  participating  in  the  Longitudinal  Study  of 
Pregnant  Vomen.  The  purpose  of  the  instrument  was  to  assess  the  vari- 
ability in  program  quality  among  participating  local  VIC  sites.  Through 
several  State  VIC  Directors,  issues  were  identified  that  distinguished  good 
local  program  performance,  and  the  resultant  scale  was  pretested  among 
several  State  VIC  Directors.  Questions  were  included  on  the  following: 
the  amount  of  counseling  provided,  quality  of  nutrition  education,  quality 
of  individual  care  plans,  efficiency  of  voucher  or  food  package  distribu- 
tion, integration  with  health  care  system,  overall  staff  excellence/quali- 
fications, staff  motivation  and  morale,  compliance  with  Federal  and  State 
policies  and  procedures,  outreach  to  the  community,  and  overall  rating  of 
the  VIC  site.  During  the  study,  the  questionnaire  was  sent  to  State  VIC 
Directors  in  order  to  rank  each  local  program  in  which  Longitudinal  Study 
subjects  were  recruited. 

7.  Pretest  of  Instruments 

• 

Small  informal  pretests  of  selected  sections  of  the  Vomen' s  Initial 
Interview  Package  and  the  Child's  Interview  Package  were  conducted  in  a  New 
York  City  hospital  VIC  office  and  prenatal  clinic  in  both  Spanish  and 
English  and  in  a  VIC  office  in  Raleigh,  North  Carolina,  before  the  survey 
instruments  were  finalized.  The  purpose  was  to  test  the  readability  of  the 
questions  and  the  respondent's  ability  to  understand  the  questions  as  they 
Vere  written,  to  detect  problems/errors  in  routing  or  skip  instructions, 
and  to  obtain  an  average  time  to  complete  each  section  of  the  interview 
package.  The  pretest  resulted  in  some  questions  being  eliminated,  some 
lengthy  questions  being  reworded  or  reformatted,  and  identification  and 
correction  of  routing  errors. 

An  informal  pretest  of  the  24-Hour  Dietary  Recall  was  conducted  by  the 
project  staff  in  New  York.  This  pretest,  which  involved  patients  at  a  VIC 
site  and  a  prenatal  clinic  in  the  New  York  City  area,  was  conducted  to 
evaluate  the  format  of  the  24-Hour  Dietary  Recall  Section  and  to  obtain  an 
average  time  to  complete  such  an  interview  in  both  English  and  Spanish. 

C.      FIELD  PREPARATION 

1.      Recruitment  and  Selection  of  Personnel 

RTI's  12  off site  field  supervisors  supervised  data  collection  activi- 
ties for  all  phases  of  data  collection  except  birth  outcome.  The  super- 
visors reported  to .  and  were  supervised  by  two  central  office  regional 
supervisors,  who  made  territorial  assignments  based  on  the  city  where  the 
field  supervisors  lived.  Each  field  supervisor  was  responsible  for  data 
collection  within  his  or  her  respective  area  and  each  managed,  on  average, 
a  staff  of  eight  field  operatives. 
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Recruitment  of  qualified  field  operatives  was  accomplished  by  joiat 
effort  of  the  central  office  project  staff  and  the  field  supervisors. 
Applications  were  received  from  women  responding  to  advertisements,  which 
had  been  placed  in  newspapers  in  cities  located  in  or  near  most  PSUs,  and 
^rom  veteran  RTI  interviewers-  who  had  been  notified  of  the  study  by  RTI. 
^^Id  supervisors  also  utilized  other  sources  to  find  leads  to  qualified 
persons.  These  sources  included  field  managers  at  other  research  com- 
panies, the  U.S.  Bureau  of  the  Census,  college  aad  university  placement 
services,  schools  of  public  health,  and  departments  of  sociology.  Offi- 
cials at  sample  WIC  clinics  in  some  areas  also  furnished  some  leads. 

The  recruiting  operation  for  qualified  field  operatives  resulted  in 

applications   from  398  women.     Of  these,   244  were  considered  as  possible 

candidates  and  98  were  eventually  hired  as  field  operatives.  The  number 

hired  in  each  area  was  based  on  the  number  of  sample  clinics  in  each  PSU, 
the  proximity  of  clinics  in  the  PSU,  and  the  expected  yield  of  pregnant 
women  in  each  sample  clinic. 

2.  Public  Relations  and  Initial  Clinic  Calls 

In  preparation  for  the  field  work,  the  FNS  Project  Officer  and  other 
staff  members  sent  memoranda  to  the  seven  Regional  WIC  Program  Directors 
and  to  all  State  WIC  Program  Directors  early  in  the  fall  of  1982  before  the 
sample  PSU3  were  selected.  The  purpose  of  these  memoranda  was  to  introduce 
the  study  to  these  officials  and  to  apprise  them  of  activities  as  the  study 
progressed.  The  memoranda  were  also  part  of  an  effort  to  follow  the  normal 
VIC  program  communications  protocol. 

Similar  memoranda,  signed  by  the  RTI  Project  Director  and  the  Prin- 
^^al  Investigator,  were  sent  to  the  Public  Health  Director  and  the 
\7xrector  of  Maternal  and  Infant  Health  in  each  State.  Following  selection 
of  sample  clinics,  a  letter  explaining  the  study  and  containing  a  list  of 
selected  sample  clinics  was  sent  to  county  public  health  and  WIC  program 
(district)  officials.  This  letter,  also  sent  to  the  administrator  of  each 
selected  clinic,  advised  the  county/ local  officials  and  the  clinic  adminis- 
trators that  one  of  RTI's  field  supervisors  would  contact  them  to  arrange  a 
meeting  to  discuss  the  study  in  more  detail. 

In  addition  to  memoranda  and  letters  sent  to  WIC  and  public  health 
officials,  the  FNS  Project  Officer,  RTI  Project  Director,  and  Principal 
Investigator  visited  two  States  to  address  concerns  regarding  the  study. 
Special  concerns  expressed  by  officials  in  other  States  also  required 
special  letters  and/or  telephone  calls  from  project  staff.  As  the  study 
progressed,  additional  letters  were  sent  to  WIC  and  public  health  offi- 
cials. Such  letters  were  usually  sent  as  a  result  of  changes  in  the  data 
collection  procedures  and/or  schedule. 

3.  Procurement  and  Distribution  of  Special  Equipment  and  Supplies 

Because  of  the  nature  of  the  WIC  Study,  it  was  determined  that  special 
equipment  would  be  needed  to  conduct  the  field  work.    Most  of  the  items  of 
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equipment,  considered  nonexpendable,  were  purchased  to  take  anthropometric 
measurements  of  women  and  children  or  to  conduct  the  Dietary  Assessment 
Interview.  These  items  were  purchased  from  various  companies,  assembled 
into  an  easy-to-use  kit,  and  packed  in  sturdy  travel  cases.  (The  Gerber 
Company  oi  Fremont,  Michigan,  contributed  and  shipped  free  of  charge  more 
than  1,000  baby  food  bottles  and  jars  to  be  used  in  the  Dietary  Interview 
Kit,  and  Ross  Laboratories  of  Columbus,  Ohio,  contributed  several  hundred 
insertion  tapes  to  be  used  for  anthropometric  measurements.)  Equipment  and 
items  purchased  for  the  anthropometric  measurements  and  the  Dietary  Assess- 
ment Interviews  are  described  in  Volume  V,  Instrumentation. 

The  procurement  of  supplies  also  involved  contacting  several  private 
companies  for  help  in  providing  incentives  to  women  who  participated  in  the 
study.  Coupons  for  a  discount  on  disposable  diapers  were  donated  by 
Kimberly  Clark,  and  sample  packages  of  diaper  rash  ointment  were  donated  by 
Pfizer,  Inc. 

All  nonexpendable  equipment  was  shipped  by  first-class  mail  and  UPS  to 
the  field  operatives  prior  to  data  collection.  A  supply  of  questionnaires, 
which  had  been  reproduced  by  private  printing  companies  under  contract  to 
RTI,  as  well  as  administrative  forms  printed  at  RTI  were  distributed  to  the 
field  staff  2  weeks  prior  to  data  collection.  Additional  supplies  were 
sent  upon  the  operative's  request  thereafter. 

D.      FIELD  STAFF  TRAINING 

1.  Training  Schedule 

The  field  operatives  and  eight  of  the  field  supervisors  were  trained 
on  both  Initial  Interview  and  Followup  Interview  procedures  at  one  of  four 
5-day  regional  training  sessions  held  in  Las  Vegas,  Nevada;  Philadelphia, 
Pennsylvania;  St.  Louis,  Missouri;  and  Atlanta,  Georgia.  Sessions  were 
held  in  Philadelphia  and  Las  Vegas  during  the  same  week,  and,  in  the  latter 
two  cities,  sessions  were  held  the  following  week.  The  centralized 
training  session  sites  and  staggered  training  sessions  were  held  so  that 
each  session  could  be  staffed  by  an  RTI  lead  trainer,  an  NYSRF  representa- 
tive, and  one  of  four  field  supervisors  who  had  been  trained  earlier  at 
preparation  sessions  as  assistants. 

Three  makeup  training  sessions  were  held  at  RTI  in  the  3-month  period 
after  the  Initial  Interview  data  collection  had  begun.  These  sessions  were 
held  to  train  operatives  who  were  hired  after  the  field  work  had  begun  and 
for  those  who  had  been  hired  earlier  but  who  could  not  attend  one  of  the 
four  regional  sessions.  Each  operative  received  additional  training  on  the 
Followup  Interview  procedures  by  completing  self-study  training  materials . 
This  training,  which  focused  only  on  new  procedures  and.  instruments  not 
covered  in  the  main  training  session,  was  held  in  April  1983. 

2.  Training  Materials 

The  Field  Procedures  Manual  was  the  primary  document  developed  to 
train  the  field  staff.  This  manual  included  detailed  discussions  of  all 
aspects   of   the   study,    including   specifications   for  completing  the  survey 
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instruments,  procedures  for  taking  body  measurements,  and  procedures  for 
conducting  Dietary  Assessment  Interviews. 

A  study  guide  was  also  developed  for  the  operatives  to  use  when  read- 
ing the  manual.  The  guide  presented  instructions  for  reading  each  section 
the  manua'l  f (Allowed  by  questions  pertaining  to  that  section  or  passage, 
^e  Study  Guide  and  the  Field  Procedures  Manual  were  sent  to  the  field 
staff  members  approximately  1  week  before  their  training  session  began. 
Field  operatives  were  instructed  to  spend  up  to  16  hours  reading  the  manual 
and  completing  the  questions  in  the  Study  Guide  prior  to  attending  their 
training  session. 

To  make  sure  that  all  operatives  received  uniform  and  standardized 
training,  trainers  used  a  training  guide,  which  contained  a  complete  near- 
verbatim  script  for  discussion  of  all  aspects  of  interview  procedures  and 
specifications.  The  Training  Guide  instructed  the  trainers  in  the  time  to 
allow  for  each  discussion  and  observations  to  make  about  each  operative's 
performance;  it  also  listed  the  materials  and  equipment  ^needed  for  each 
discussion. 

Written  classroom  exercises,  which  were  designed  to  reinforce  the 
discussion  of  the  interview  procedures  and  instrument  specifications,  were 
also  used  during  the  training  session.  Some  classroom  exercises  were 
written  questions  about  interview  procedures  or  survey  instrument  specifi- 
cations. Other  exercises  provided  a  scenario  of  an  interview  situation 
that  required  the  operative  to  complete  a  survey  form  or  describe  the 
correct  interview  procedures  according  to  the  information  given  in  the 
scenario. 

As  mentioned  above,  the  training  of  operatives  on  the  followup  inter- 
^^^w  procedures  was  accomplished  by  self-study  and  a  training  call  to  the 
field  supervisor.  A  Followup  Interview  Self -Study  Workbook  was  sent  to 
each  operative  with  instructions  for  review  and  completion.  The  Followup 
Interview  Self-Study  Workbook  contained  procedural  specifications  for  the 
placement  and  pickup  of  the  Diary,  which  was  the  only  survey  instrument  not 
covered  during  the  main  training  session  held  before  the  data  collection 
began.  The  Workbook  also  contained  a  discussion  of  other  components  of  the 
Followup  Interview,  emphasizing  contacting  the  sample  woman  and  scheduling 
the  interviews. 

3.      Training  Methods 

The  methods  used  to  train  the  field  staff  during  the  training  session 
held  prior   to   the  beginning   of  data  collection  included  the  following: 

•       Trainer  exposition  on  interview  procedures  and  question  speci- 
fications. 

Question  and  answer  review  of  interview  procedures  and  specifica- 
tions . 
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Demonstration  interviews,  which  were  designed  to  illustrate  the 
flow  of  the  interview. 

,  Round- rob in    mock    interviews,    where    a    trainer    served    as  the 
respondent    and    operatives    took    turns    being    the  interviewer. 

Practice  interviews  in  pairs ,  where  operatives  took  turns  inter- 
viewing each  other  (this  was  done  for  both  questionnaire  admini- 
stration and  for  Dietary  Assessment  Interviews).* 

*       Practice    sessions    for    taking   body   measurements    of  women  and 
children.* 

Practice  sessions  to  gain  experience  in  administering  psycho- 
logical tests  to  children  (the  operatives  administered  the  tests 
to  other  operatives). 

Completion  .of    classroom    exercises    that    had    been   designed  to 
reinforce  the  review  of  the  specifications  and  interview  proce- 
•  dures. 

The  practice  sessions  for  taking  body  measurements  of  women  involved  the 
operative's  measuring  female  trainers  and  field  supervisors  and  then 
measuring  fellow  trainees.  Several  children  between  the  ages  of  6  months 
and  5  years  were  used  to  give  the  operatives  practice  in  taking  children's 
body  measurements.  Arrangements  for  the  use  of  these  children  were  made  by 
project  staff  in  advance  of  the  training  session.  Individuals  who  agreed 
to  bring  their  children  to  the  training  site  were  reimbursed  (at  $20.00  per 
child)  for  travel,  time,  and  expenses. 

E.      FIELD  OPERATIONS 

Data  collection  for  The  National  WIG  Evaluation  focused  on  the  initial 
enrollment  of  study-eligible  women  at  the  sample  clinics.  These  women 
became  the  direct  source  of  data  for  the  Longitudinal  Study  and  the  Food 
Expenditures  Study  and  indirectly,  the  source  of  data  for  the  Study  of 
Infants  and  Children  by  volunteering  their  children  under  the  age  of  6  to 
take  part  in  that  component  of  the  project. 

1.      Assignments  and  Schedule 

Initial  assignments  were  made  to  operatives  based  on  the  size  of  each 
PSU,  the  number  of  clinics  selected,  the  expected  yield  of  eligible 
patients,  and  the  operating  schedules  of  the  clinics.  A  field  operative 
was  responsible  for  enrolling  study  eligibles  at  one  or  more  selected 
clinics  in  a  PSU,  but  the  actual  collection  activities  were  often  shared 
between  or  among  two  or  more  field  operatives. 


*A  more  extensive   discussion  of   training  in  dietary  methodology  and  body 
measurement  can  be  found  in  Volume  V,  Instrumentation. 
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Table  IV- 1 

Field  Operatioas  Data  Collectioa  Schedule 

^^^fOllectioQ  Las^ 

Date  started 

Date  ended 

Initial  Interviews 

February  7,  1983 

June    6,  1983 

Child  Interviews 

February  7,  1983 

June  13,  1983 

Followup  Interviews 

April  11,  1983 

November  30,  1983 

Birth  outcome  abstractions 

October  1,  1983 

February  15,  1984 

WIC  voucher  data  abstractions 

November  15,  1983 

December  15,  1983 

Because  of  the  staggered  training  schedule,  the  first  day  of  data 
collection  also  varied.  The  first  possible  day  for  data  collection 
(enrollment  of  eligible  women  at  selected  clinics)  was  February  7,  1983. 
The  final  day  for  enrollment  and  completion  of  the  Initial  Interviews  for 
the  project  was  June  6,  1983.  Listed  in  Table  IV- 1  are  the  specific  start 
and  end  dates  for  the  field  operations  data  collection  schedule. 

.2.  Procedures 

After  training,  operatives  were  responsible  for  contacting  their 
assigned  clinics  and  establishing  working  relationships  with  the  designated 
study  coordinators.  Most  of  the  problems  associated  with  adapting  the 
^Unic  settings  to  the  study  protocol  had  been  resolved  during  introductory 
i^Uings  between  the  field  data  collection  supervisors  and  the  clinic 
administrators/coordinators.  During  the  initial  contacts  by  field  opera- 
tives, the  discussions  dealt  more  with  the  details  of  day-to-day  operations, 
(e.g.,  rooms  to  be  used,  schedule  of  daily  clinic  hours,  and  where  height 
measurement  devices  were  to  be  installed) . 

Interview  Setting 

All  Initial  Interviews  with  women  in  the  Longitudinal  Study/Food 
Expenditures  study  were  conducted  in  the  clinics  where  the  women  were  first 
encountered  and  enrolled.  These  were  essentially  the  women's  first  trips 
to  clinics  for  services  or  care.  During  the  Followup  Interviews,  approxi- 
mately 90  percent  were  interviewed  at  the  original  enrollment  location. 
The  remainder  usually  were  interviewed  in  their  homes  because  they  did  not 
intend  to  return  to  the  original  enrollment  clinic  during  the  specified 
time  period. 

For  the  Child  Study,  the  settings  were  usually  the  respondents'  homes. 
In  a  few  instances  the  Child  Interviews  were  completed  at  the  clinics 
because  the  child  was  with  the  mother  and  it  was  convenient  to  complete  it 
at  that  time.  This  occurred,  however,  in  only  1  or  2  percent  of  the  cases. 
In  10  to  15  percent  of  the  Child  Interviews,  the  part  of  the  interview  that 
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could  be  completed  with  the  mother  was  done  at  the  clinic  and  then  only  the 
part  where  the  child  was  physically  measured  or  tested  was  conducted  in  the 
home  during  the  evening  or  on  a  day  when  the  clinic  was  closed. 

"Tor  'collection  of  WIC  voucher  information,  the  clinic  was  the  predomi- 
nant setting.  A  few  instances  occurred  where  an  operative  needed  to 
abstract  data  from  older  records  held  at  some  remote  storage  location,  like 
a  garage  or  warehouse,  but  this  was  the  exception.  The  abstraction  of 
birth  records  was  carried  out  in  the  medical  records  departments  of  the 
hospitals  of  delivery.  A  few  operatives  (approximately  10)  were  involved 
in  the  birth  record  abstraction  task,  and  a  small  number  of  records  were 
abstracted  or  copies  secured  from  storage  locations  not  at  the  hospital 
location.  For  practical  purposes,  virtually  all  birth  record  data  were 
collected  by  hospital  staff  at  hospitals. 

Screening  Procedures 

Study  eligible  women  were  identified  through  screening  interviews  con- 
ducted on  the  first  date  women  were  certified,  to  receive  WIC  program 
assistance  or  to  receive  prenatal  care.  In  WIC  clinics,  women  were  defined 
as  ineligible  if  they: 

Were    certified   previously   for  WIC   for   the   current  pregnancy. 

Were  more  than  6  months  or  26  weeks  pregnant  (except  during  the 
period  from  April  15  through  June  6,  1983,  when  women  more  than  6 
months  or  26  weeks  were  eligible) . 

  Planned  to  move  outside  of  the  immediate  area  before  they  deliv- 
ered their  babies. 

A  similar  set  of  eligibility  rules  was  established  for  use  in  the  non-WIC 
clinics.    At  non-WIC  sites,  women  were  determined  to  be  ineligible  if  they: 

Had  prior  prenatal  visits  for  other  than  diagnosis  for  this 
pregnancy. 

Were  more  than  6  months  or  26  weeks  pregnant  (except  during  the 
period  from  April  15  through  June  6,  1983,  when  women  more  than  6 
months  or  26  weeks  pregnant  were  eligible) . 

•        Planned  to  move  out  of  the  immediate  area  before  they  delivered 
their  babies. 

Reported  an  income  exceeding  185  percent  of  the  poverty  level. 

Previously  applied  for  or  were  certified  for  WIC  for  this  preg- 
nancy . 

Children  were  selected  to  take  part  in  the  study  from  the  group  of 
natural  (not  adopted  or  foster)  children  living  in  each  mother's  household. 
Their  selection  was  based  on  the  following: 
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If  one  child  was  between  the  ages  of  0  and  4  years  (up  to  but  not 
including  5  years  old) ,  that  child  was  designated  the  saraple 
child. 

If  two  or  more  children  were  under  5  years  of  age,  one  was 
selected  using  a  series  of  random  numbers  provided  for  each 
interview  case. 

Once  the  sample  child  was  selected,  any  other  children  over  4 
years  of  age  but  not  yet  6  were  interviewed  and  the  psychological 
component  was  administered  to  them. 

To  restate  the  selection  in  other  terms,  children  under  5  years  of  age 
could  be  included  only  as  sample  children,  if  selected.  Children  5  years 
of  age  (not  yet  6)  could  be  included  only  if  a  sample  child  (less  than  5 
years  of  age)  was  in  the  household.  Children  4  years  of  age  were  eligible 
to  be  selected  as  sample  children  or  could  be  included  as  other  study 
children,  if  another  child  under  5  was  selected  as  the  sample  child. 
Children  6  or  older  were  never  included  in  the  sample. 

Obtaining  Cooperation 

It  was  essential  that  the  Initial  Interview  take  place  before  any 
effects  of  the  WIC  program  (or,  among  control  women,  of  initial  prenatal 
care)  might  influence  either  the  Dietary  Recall  or  responses  to  other 
questions.  Prompt  cooperation  and  compliance  with  the  study  were  therefore 
important.  It  was  critical  for  the  field  operatives  to  be  able  to  explain 
the  study  well,  answer  questions  completely  and  factually,  and  in  some 
cases  convince  eligible  women  to  sign  the  consent  form.  Unlike  many  other 
^^dies,  it  was  almost  impossible  for  other  interviewers  or  supervisors  to 
^^1  on  a  woman  to  convince  her  to  take  part  in  the  study.  In  the  followup 
phase,  more  emphasis  was  placed  on  additional  calls  to  convert  refusals. 
However,  during  the  followup  phase,  the  biggest  noninterview  problem 
encountered  was  that  of  finding  the  extremely  mobile  and  younger  faction  of 
the  sample.  If  they  could  be  found,  they  were  usually  very  cooperative  and 
willing  to  continue  their  participation. 

.A  separate  consent  was  necessary  before  the  child  could  take  part  in 
the  Study  of  Infants  and  Children.  Since  it  was  not  necessary  to  complete 
this  component  on  the  day  the  woman  was  enrolled  in  the  study,  it  was 
possible  for  supervisors  to  be  more  directly  involved  in  the  conversion  of 
refusals  (when  women  did  not  want  to  have  their  child/ children  partici- 
pate). Most  of  the  conversion  attempts  were  conducted  by  telephone  but 
were  not  very  forceful,  since  the  mother's  future  participation  also  was  in 
jeopardy. 

Obtaining  cooperation  for  the  WIC  voucher  issuance  data  collection  was 
not  a  problem,  but  there  was  a  question  of  participation  from  the  hospitals 
asked  to  take  part  in  the  birth  outcome  abstractions.  Some  of  the 
hospitals  were  concerned  with  the  economics  of  completing  the  request. 
They  balked  at  the  reimbursement  schedule  ($3.00  per  record  abstraction)  or 
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the  allocatioQ  of  personnel  necessary  to  complete  the  task.  Most  concerns 
were  addressed  adequately,  and  an  acceptable  response  was  received  during 
the  time  period  allowed  for  completion. 

Interview  Components  and  Special  Procedures 

The  components  of  the  Initial  Interview  were: 


Consent  Form: 


A  Consent  Form  was  prepared  and  read  to  each 
eligible  woman  prior  to  any  further  involve- 
ment in  the  study.  This  form,  when  signed, 
fulfilled  informed-consent  legal  require- 
ments . 


24-Hour  Dietary  Recall 
Interview: 


The  respondent's  recall  of  foods  and  bever- 
ages consumed  during  the  previous  24  hours 
was  documented  on  the  day  of  their  initial 
VIC  site/clinic  visit.  This  was  done  for  a 
sample  of  75  percent  of  the  eligible  women. 
A  specially  designed  set  of  containers, 
container  models,  and  food  models  were  used 
to  help  respondents  remember  quantities  of 
foods  consumed. 


Initial  Questionnaire: 


This  questionnaire  included  questions  on  the 
following  topics:  the  respondent's  current 
pregnancy,  previous  pregnancies  and  live 
births,  background  information  on  the 
respondent  and  the  father  of  the  baby  she 
expected,  household  income,  family  food 
expenditures,  and  locator  information. 


Household  Roster  and  Sample 
Child  Selection: 


A  roster  of  the  respondent's  natural  children 
plus  all  other  household  members  was 
prepared.  If  the  respondent  had  any  children 
under  5  years  of  age,  one  was  selected  as  the 
"sample  child."  If  a  "sample  child"  was 
selected,  data  were  collected  about  the  child 
and  any  other  natural  children  who  were  4  or 
5  years  old. 


Authorization  Form: 


Each  woman  was  asked  to  sign  a  form  that 
authorized  the  facility  where  she  planned  to 
deliver  her  baby  to  release  medical  record 
data    about    the    delivery    and    the  newborn. 
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Women's  Measurement  Form:         Certain  body  measurements  were   required  for 

all  women  at  the  time  of  their  entry  to  the 
study.  The  results  of  the  measurements  were 
recorded  on  this  form.  Specially  designed 
and  prepared  equipment  was  used  for  height 
^1^'  '       "  measurement.      Scales    and    special  equipment 

for  measuring  skinfold  thickness  also  were 
made   available   and   used  in  this  component. 

For  the  Followup  Interview,  the  24-Hour  Dietary  Recall  Interview  and 
the  Women's  Measurement  Form  were  included  to  obtain  comparable  data.  In 
addition,  the  Followup  Questionnaire  consisted  of  questions  about  prenatal 
care,  the  woman's  health  during  her  pregnancy,  experience  and  advice  about 
nutrition  and  infant  feeding  methods,  housing  characteristics,  occupations, 
receipt  of  WIC  services,  and  family  food  expenditures.  In  addition,  a 
subsample  of  1,615  women  (approximately  50  percent  WIC  and  50  percent 
non-WIC)  maintained  a  diary  of  food  purchases  for  the  7-day  period  after 
the  day  of  the  Followup  Interview.  This  document,  called  the  Record  of 
Your  Daily  Food  Costs,  was  used  to  record  all  food  purchases  made  by  family 
unit  members  during  the  time  period.  It  was  accompanied  by  the  Diary 
Placement  and  Pick-up  Questionnaire,  which  was  used  by  the  field  operative 
to  document  completion  procedures  used  by  the  household  respondent. 

Child  Interview  components  depended  on  the  age  and  selection  status 
(sample  or  other  eligible)  of  the  child.  If  the  selected  sample  child  was 
less  than  4  years  old,  the  components  of  the  interview  were  then: 

A  Consent  Form  was  prepared  for  the  selected 
child  or  other  sample  child  and  was  read  to 
and  signed  by  the  mother  before  the  child's 
further  involvement  in  the  study.  The  signed 
form  fulfilled  the  informed-consent  legal 
requirements . 

The  mother  •  recalled  the  foods  and  beverages 
consumed  by  the  child  in  the  24-hour  period 
prior  to  the  interview.  If  the  interview  was 
conducted  outside  of  the  clinic,  it  was 
usually  conducted  within  48  hours  of  the 
mother's  interview.  As  with  the  women's 
Dietary  Recall  Interview,  the  specially 
designed  models  were  used  to  help  respondents 
remember  quantities  consumed. 

Child  Health  Questionnaire:      This    portion    of    the     interview  contained 

questions  about  the  child's  health,  use  of 
health  care  services,  certain  diseases  of 
interest,    and    a    history    of  immunizations. 


Child  Consent  Form: 


24-Hour  Dietary  Recall 
Interview: 
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Child  Measurement  Form: 


In  addition  to  a  record  of  the  child* s 
father's  estimated  height,  this  form  included 
a  record  of  the  child's  weight,  height  or 
length,  head  circumference,  left  arm  circum- 
ference, left  triceps  skinfold  thickness,  and 
left  subscapular  skinfold  thickness  as  mea- 
sured by  the  operative.  A  special  height 
measurement  device,  skin  fold  measurement 
calipers,  accurate  tapes ,  and  scientifically 
accurate  scales  were  used  in  homes  to  measure 
children. 


If  the  selected  sample  child  was  4  years  of  age,  four  additional  com- 
ponents were  added  to  the  interview.    They  were: 


Peabody  Picture  Vocabulary 
Test: 


Numerical  Memory  Test 


Behavior  Inventory: 


The  Peabody  Picture  Vocabulary  Test  was 
administered  as  a  rough  measurement  of  intel- 
ligence for  English  speaking  children.  It 
consists  of  the  child's  identifying  a  picture 
from  a  spoken  word  stimulus. 

The  McCarthy  Scales  Numerical  Memory  Test  was 
also  used  as  a  rough  measurement  of  intel- 
ligence for  English  speaking  children.  It 
consists  of  the  child's  repeating  a  sequence 
of  numbers  in  the  order  or  in  the  opposite 
order  that  they  are  heard. 

This  listing  of  examples  of  child  behavior  is 
designed  to  be  self-administered  by  the 
mother.  The  mother  identifies  the  example 
behaviors  as  being  "Not  at  all  like,"  "Very 
little  like,"  "Somewhat  like,"  or  "Very  much 
like"  the  way  the  child  in  question  behaves 
all  or  most  of  the  time. 


Interviewer  Rating  of 
Maternal  Behavior: 


This     rating,     completed    by    the  operative 

  interviewer     immediately    after    leaving  the 

interview,  was  a  subjective  record  of  the 
mother's  behavior  as  observed  by  the  opera- 
tive. It  includes  observations  about  the 
mother's  level  of  cooperation,  responsiveness 
to  the  child's  needs,  and  interest  in  the 
child's  test  performance. 

All  of  the  eight  components  listed  applied  to  all  other  eligible  children 
(A-year-olds  not  selected  as  the  sample  child  and  all  5-year-olds). 

In  the  WIC  voucher   issuance   data  collection  document  the  data  items 
included: 


Each  woman's  WIC  certification  data,  including  each  woman's 
reason  for  certification  and  each  woman's  certification  priority 
code . 
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Dates  that  food  instrumeats  were  issued. 


Number  of  food  instruments  issued  on  each  visit. 

•  Types  and  amounts  of  foods  prescribed  in  each  instrument. 

All  of  the  items  were  abstracted  from  one  to  three  different  records  avail- 
able at  the  WIC  clinic  where  the  woman  was  enrolled  in  the  study,  a  central 
recordkeeping  location,  a  records  storage  location,  or  some  combination  of 
the  three. 

Included  in  the  birth  outcome  data  were  specific  items  regarding  the 
outcome  of  the  study  pregnancy.    These  items  consisted  of: 

Details  of  prenatal  visits. 

Indications  of  substance  use  or  abuse. 

Notations  of  abnormalities  of  the  pregnancy. 

Details  of  the  delivery  record. 

Details  of  the  infant  record. 

The  majority  of  the  birth  outcome  data  were  collected  through  mailings 
to  the  hospitals  of  delivery.  A  small  number  of  hospitals  sent  copies  of 
their  records  to  RTI  for  abstraction,  and  an  even  smaller  number  requested 
RTI  personnel  to  visit  and  abstract  or  copy  records.  All  hospitals  at- 
tempted  to  collect  information  about  their  procedures  for  weighing  and 
t^^.ng  other  measurements  of  newborn  infants.  This  information  was  impor- 
t^^Lit  to  determine  the  comparability  of  data  collected  about  the  infants  on 
the  hospital  records  abstractions. 

3.      Quality  Control 

Several  methods  were  used  to  ensure  the  collection  of  quality  data  by 
field  operatives.    These  included: 

*  Two  field  edits  conducted  on  each  data  collection  document  by  the 
field  operative  responsible  for  the  collection. 

Callbacks  by  the  field  operatives  to  the  respondents  by  telephone 
or  in  person  to  rectify  errors  detected. 

Detailed  edits  conducted  by  field  supervisors  on  at  least  the 
first  two  cases  completed  by  each  field  operative  at  the  begin- 
ning of  each  interview  period. 

Feedback  to  each  operative  on  the  results  of  field  supervisor 
edits. 

Recontact  by  telephone  or  mail  of  a  10-percent  sample  of  each 
operative's  interviews  to  confirm  (verify)  accurate  collection 
and  recording  of  data  items. 
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Generation  of  in-house  edit  error  reports  and  feedback  of  the 
problems  noted  through  field  supervisors  to  the  operatives  on  a 
weekly  basis. 

"  ■ 

Callbacks  to  the  respondents  by  telephone  to  rectify  errors  in 
key  items  detected  during  the  in-house  edit. 

Completion  of  replicate  anthropometric  measurements  on  a  selected 
subsample  of  interviews  each  week.* 

F.      DATA  RECEIPT  AND  CONTROL 

1.  Receipt  Procedures 

RTI  used  a  computerized  system  to  monitor  cases  received  and  "the 
status  of  each  case.  (This  monitoring  system  is  discussed  in  more  detail 
in  a  later  subsection  of  this  chapter.)  In  order  for  the  monitoring  system 
to  be  effective,  the  data  receipt  staff  had  to  prepare  cases  for  event 
keying  as  soon  as  they  arrived  at  RTI.  As  cases  were  received,  they  were 
sorted  into  one  of  several  categories  by  case  type.  The  categories  used  in 
the  Initial  Interview  data  collection  period  included: 

Completed  Women's  Interview  Package, 

Completed  Women's  Interview  Package  with  one  or  more  Children's 
Interview  Packages. 

Completed  Nonresponse  Package. 

Incomplete  (problem)  packages. 

Categories  used  in  the  Followup  Interview  data  collection  period  depended 
upon  whether  the  case  was  a  completed  Women's  Interview  Package  with  or 
without  a  Diary,  a  complete  nonresponse  case,  or  an  incomplete  problem 
case. 

After  cases  were  sorted  into  appropriate  categories,  they  were  batched 
by  type  of  case.  Each  batch  was  assigned  a  batch  number  and  an  event  code, 
which  was  a  two-digit  number  that  indicated  the  type  of  cases  contained 
within  the  batch.  The  batch  number,  event  code,  and  WIC  identification 
numbers  of  the  cases  in  the  batch  were  then  event  keyed.  The  batch  was 
then  sent  to  the  editing  staff  for  manual  edit,  or  if  it  was  an  incomplete 
problem  batch,  it  was  placed  on  the  problem  shelf  to  await  problem  resolu- 
tion. 

2.  Edit  Procedures 

A  staff  of  approximately  six  editors  was  responsible  for  conducting  a 
manual    edit   of   each   completed    interview   package    received    at   RTI.  The 


*An  analysis  of  the  replicate  measurements  can  be  found  in  Volume  V,  In- 
strumentation. 
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manual  edit  was  conducted  through  a  set  of  prescribed  edit  steps  that  were 
outlined  in  the  Data  Receipt  Procedures  Manual.  The  edit  procedures  out- 
lined in  the  manual  were  formatted  as  follows: 

j^^P  Specified  the  actual  edit  procedure. 

ROUTING  Specified  the  next  appropriate  step  when  the 

instrument  passed  the  edit  step  requirements. 

PROBLEM  Specified   possible   problems    and  procedures 

for  resolving  the  problem  or,  if  the  editor 
could  not  resolve  the  problem,  procedural 
instructions  for  documenting  the  problem  on  a 
Problem  Sheet  and  the  appropriate  routing  of 
the  package  for  problem  resolution. 

The  first  edit  check  made  on  completed  interview  cases  was  to  make 
sure  that  an  identification  label  was  affixed  to  the  cover  -of  the  interview 
package  and  that  the  identification  number  on  the  label  was  entered  on  all 
documents  associated  with  the  case.  Then  the  case  was  checked  to  verify 
that  all  required  survey  instruments  were  included  in  the  package.  A 
review  of  certain  key  items  in  each  instrument  and  a  check  to  verify  that 
measurements  had  been  recorded  in  the  correct  format  were  conducted  on  each 
case.  Editors  were  also  required  to  make  certain  that  measurements  were 
within  a  specific  range  according  to  the  woman's  or  child's  height  and/or 
weight. 

If  a  problem  was  detected  in  the  manual  edit,  the  editor  documented 
^9^^^  problem  on  a  Problem  Reporting  Form.    All  problem  cases  were  routed  to 
H^P'  Data  Receipt  Coordinator  where  the  problem  was  resolved.     If  key  item 
data  were  missing,  the  Coordinator  completed  a  Key  Item  Edit  Sheet  and  then 
sent  the  case  to  the  Telephone  Survey  Unit  where  trained  telephone  inter- 
viewers contacted  the  sample  woman  to  retrieve  the  missing  data. 

During  the  first  2  weeks  of  each  edit  phase  (Initial  Interviews  and 
Followup  Interviews),  a  100-percent  reedit  was  conducted  on  the  first  two 
batches  completed  by  each  editor.  If  both  batches  passed  the  reedit,  the 
quality  control  of  each  editor's  work  was  reduced  to  a  lO-percent  sample  of 
completed  work.  For  each  two  batches  edited  (five  cases/batch),  one  case 
was  pulled  for  a  reedit.  A  set  of  random  numbers  was  used  to  select  the 
case  to  be  reedited. 

3.      Coding  Procedures 

A  staff  of  dietary  coders  with  a  background  in  foods  or  nutrition  was 
trained  and  was  responsible  for  editing  and  coding  the  items  included  in 
the  24-Hour  Dietary  Recall  Interview  section  of  the  Initial,  Followup,  and 
Child  Interview  Packages. 

The  dietary  coders  followied  edit  procedures  and  coding-  steps  that  were 
I    outlined  in  the  WIC  Dietary  Coding  Manual.     Entries  in  the  24-Hour  Dietary 
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Recall  section  were  checked  for  correct  recording  conventions  and  legi- 
bility. Foods  listed  in  the  "Other,  Specify"  sections  (i.e.,  foods  that 
did  not  fit  into  one  of  the  precoded  food  spaces  listed)  were  coded  based 
on  the  (^anual  of  Food  Codes  and  conversion  of  measures  to  gram*weight. 
Coders  were  also  responsible  for  checking  to  make  sure  that  the  amount  of 
each  food  eaten  was  entered  in  the  "Total  Amount"  column  and  that  the  total 
amount  of  each  food  consumed  was  calculated  correctly.  If  problems  were 
detected  with  the  edit  or  if  an  item  could  not  be  coded,  the  coders  com- 
pleted a  Dietary  Problem  Sheet  and  notified  the  Coding  Task  Leader  of  the 
problem.  The  batch  that  included  the  interview  package  was  placed  in  a 
problem  shelf  until  the  case  containing  the  problem  was  resolved. 

A  subsample  of  the  women  who  participated  in  the  Followup  Interview 
completed  the  "Record  of  Your  Daily  Food  Costs,"  also  known  simply  as  the 
Diary.  Some  of  the  data  receipt  editors  were  trained  to  edit  and  code  this 
particular  survey  instrument  following  written  edit  and  coding  instruc- 
tions. The  edit  of  the  Diary  consisted  of  coding  relationships  of  people 
who  lived  in  the  household  during  the  time  the  Diary  was  completed,  check- 
ing to  make  sure  that  entries  were  legible,  and,  for  each  entry,  checking 
to  make  sure  that  an  entry  was  made  to  indicate  the  preparation  status  of 
the  food  at  the  time  of  purchase.  A  four-digit  food  code  was  then  assigned 
to  each  food  listed  in  the  Diary. 

4.      Control  and  Storage 

The  Data  Receipt  Coordinator  maintained  a  manual  log  to  monitor 
batches  as  they  moved  from  one  phase  of  data  edit  and  processing  to 
another.  If  a  case  was  needed  for  review  by  a  project  staff  member,  the 
reviewer  had  to  sign  for  the  entire  batch  rather  than  check  out  the  case  he 
or  she  needed.  This  control  measure  enabled  the  Data  Receipt  Coordinator 
to  maintain  the  integrity  of  each  batch.  If  a  batch  was  removed  from  the 
data  receipt  work  area  before  it  had  undergone  all  data  processing  steps, 
the  date  it  was  removed  and  the  name  of  the  person  who  removed  the  batch 
were  entered  in  the  Batch  Control  Log.  The  date  the  batch  was  returned  was 
entered  when  the  batch  was  returned.  This  procedure  was  repeated  until 
after  the  forms  were  processed  completely,  at  which  time  these  forms  were 
logged  out  to  controlled  access  storage. 

All  processed  batches  are  stored  in  RTI^s  secure  Document  and  Control 
Unit.  If  a  case  is  needed  for  review  after  it  is  stored,  the  reviewer  must 
sign  and  date  a  Document  Control  Batch  Removal  List  and  sign  the  batch  in 
when  it  is  returned. 

G.      DATA  PROCESSING 

Data  processing  for  The  National  VIC  Evaluation  was  a  series  of  inte- 
grated tasks  that  (1)  provided  support  to  the  data  collection  task  through 
preparation  of  assignment  control  forms  and  monitoring  of  data  received  and 
processed  and  (2)  converted  data  collected  into  machine-readable,  edited, 
and  cleaned  data  files  for  delivery  to  The  National  WIC  Evaluation  Team  in 
New  York  (NYSRF)  and  FNS. 
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1 .      Implementatioa  and  Maintenance  of  the  Control  System 


For  The  National  WIC  Evaluation,  RTI  utilized  a  software  package  for 
survey  monitoring  (SUMISS)  that  has  been  developed,  tested,  and  utilized  on 

larg^  surveys  and  data  collection  projects  over  the  past  10  years. 
slffi^SS  was  developed  as  a  generalized  package  that  could  be  tailored  effec- 
tively to  the  specific  requirements  of  any  survey  data  collection  and  data 
processing  operation.  The  purpose  of  the  WIC  Evaluation  Control  System  was 
threefold: 


To  maintain  data  on  the  WIC  women  participants  and  provide  infor- 
mation to  field  operations  for  data  collection  activities . 

To  monitor  the  receipt  and  data  processing  of  each  WIC  data 
collection  instrument. 

To  provide  final  participant  history  information  required  for 
reconciliation  of  the  database  and  construction  of  weights  for 
nonresponse  adjustments. 


The  control  system  was  tailored  to  monitor  all  forms  and  cases  to  be 
received  from  the  operatives.  Events  were  developed  that  allowed  appropri- 
ate reports  to  be  produced  for  field  operations,  data  receipt,  and  data 
processing  management.  Procedures  were  devised  to  review  those  reports 
after  each  control  system  update  for  reconciliation  and  determination  of 
possible  errors  in  data  processing  steps.  During  Time  1,  the  control 
system  was  run  at  the  completion  of  each  week.  After  the  weekly  updates 
were  made,  new  reports  for  all  the  appropriate  monitoring  steps  were 
^r^uced.  During  Time  2,  the  control  system  updates  and  reports  were  done 
HUf' biweekly  schedule.  ~" 

The  control  system  was  designed  to  receive  information  from  the  field 
reporting  system  (a  computer-assisted  telephone  interview  [CATI]  collection 
system)  to  initiate  each  woman's  record  in  the  control  system.  The  control 
system  maintained  a  record  for  each  eligible  woman  and  updated  the  status 
changes  of  each  participant. 

In  summary,  the  control  system  was  important  for  assigning  cases  and 
monitoring  returned  cases  from  the  field.  It  was  vital  for  documenting 
receipt  of  all  forms  from  the  field;  for  tracking  all  forms  from  the  data 
receipt,  editing,  and  coding  functions  through  data  entry  transmission  to 
the  database  at  the  mainframe  computer;  and  for  final  construction  of  the 
data  files  and  weights. 

2.      Data  Entry 

Data  entry  was  on  RTI's  in-house  VAX  computers  through  an  enhanced 
version  of  the  programming  language  "Easy  Entry.'*  General  rules  and  proce- 
dures applicable  to  all  data  entry  projects  were  utilized.  The  consistency 
coding  used  clearly  distinguishes  blank  fields  from  other  possible  inter- 
pretations  of  blank   items   such  as   zero  or  not  known.     A  complete  set  of 
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consistency  codes  for  other  missing  data  such  as  "don't  know"  and  "refused" 
was  utilized. 

-In  addition  to  these  general  procedures,  the  WIC  project  defined  a 
detailed  set  of  edits  to  be  performed  on  each  data  item  at  the  time  of 
entry.  These  specifications  were  documented  in  the  data  entry  programs  and 
codebooks  for  each  instrument. 

3.  Transmission  of  Keyed  Data  to  the  Database 

After  the  data  entry  process,  keyed  data  were  transmitted  to  the  main- 
frame computer  for  all  subsequent  processing.  The  data  tapes  copied  from 
the  VAX  computer  were  transferred  through  the  RTI  transmission  software  for 
the  subsequent  processing  steps  of  reorganization  and  machine  edit.  The 
RTI  transmission  step  performed  several  functions: 

Creation  of  backup  tapes  for  the  raw  data  entry  files. 

Checking  for  form  integrity. 

Checking  for  duplicate  forms. 

Creation  of  data  files  for  quality  control. 

Creation  of  data  files  for  input  to  reorganization  step. 

4.  Reorganization  of  Raw  Data  into  Usable  Format 

The  purpose  of  the  reorganization  step  was  to  reformat  the  raw  keyed 
data  into  files  more  appropriate  and  efficient  for  use  in  subsequent  pro- 
cessing steps.  The  data  entry  program  was  written  to  ensure  keying  ease 
and  accuracy  and  therefore  was  an  image  of  the  hard-copy  document.  The 
resulting  file  did  not  necessarily  have  portions  of  the  document  (i.e., 
Pregnancy  History)  in  the  desired  order  until  after  it  had  been  processed 
by  the  program  REORG. 

Due  to  the  variability  within  the  WIC  forms,  it  was  inefficient  to 
create  one  record  to  represent  each  document.  Instead,  a  document  was 
split  apart  into  several  files,  each  representing  a  fixed  segment  of  the 
document.  REORG  also  attached  to  the  front  of  each  record  a  fixed  portion 
of  the  record  called  the  "HEADER"  containing  identification  and  linkage 
information   to   allow  matching   and    linking  of  records   for  a  respondent. 

The  segments  created  from  the  WIC  data  were  organized  into  fixed 
formats  and  represented  a  logical  breakdown  of  the  original  documents. 
Each  segment  has  its  own  codebook  and  is  self-contained;  it  thus  may  be 
edited  or  analyzed  separately  or  may  be  merged  with  other  segments  for 
processing. 
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5. 


Machine  Edit  Using  RTI  Software  * 


The  RTI  Edit  Package  is  a  set  of  programs  run  by  machine-readable 
codebooks  and  input  card  datasets  that  conduct  range,  consistency,  and  skip 
^Mtern  checks  on  the  data  for  a  given  document.  The  edit  software  saves 
WPor  files  *for  "later  use  in  producing  error  reports,  creates  output  files 
ready  for  further  processing,  and  produces  backup  files  of  edited  data. 
The  Edit  Package  was  executed  for  each  output  dataset  from  the  reorganiza- 
tion step;  hence,  edits  were  performed  on  one  segment  type  at  a  time. 
First,  the  dataset  for  a  document  was  sorted  by  segment  type  identifier. 
The  main  edit  program  then  processed  each  segment  type,  using  various 
subroutines  to  execute  the  checks.  Once  a  segment  had  been  processed,  an 
error  record  was  written  to  an  error  file.  This  process  was  repeated  for 
each  segment  type  in  a  document. 

At  the  conclusion  of  the  edit  runs,  an  edited  dataset  for  each  docu- 
ment was  ready  for  further  database  construction  steps,  backup  files  were 
made,  and  the  error  files  were  used  as  input  to  generate  reports  of  error 
types  detected  by  machine  edit  for  each  variable. 

6 .  Special  Machine  Edits  for  Selected  Data 

Custom  software  was  developed  to  perform  machine  edits  on  24-Hour 
Dietary  Recall  and  anthropometric  measurement  data.  The  dietary  informa- 
tion was  edited  to  enable  valid  measurement  values  to  be  converted  into 
grams  and  to  ensure  linkage  to  U.S.  Department  of  Agriculture  (USDA)  nutri- 
ent value  files.  The  anthropometric  data  passed  through  a  special  machine 
edit  to  detect  out-of-range  data.  Out-of-range  or  error  values  for  each 
obJ^MP  of  data  variables  were  reviewed  and  corrected  when  possible. 

7 ,  Database  Construction,  Documentation »  and  Delivery 

After  data  were  edited  and  cleaned  as  specified  or  as  required  by 
quality  control  standards,  the  process  of  building  the  deliverable  files 
and  creating  appropriate  documentation  was  the  final  data  processing  step. 

First,  the  data  were  verified  to  ensure  that  the  appropriate  persons 
were  included.  Consistency  codes  were  utilized  in  all  data  items  except 
those  that  were  required,  such  as  numerical  identifiers.  These  consistency 
codes  were  used  to  explain  nondata  entries  in  data  spaces  such  as  "IL'V"92" 
to  indicate  an  illegible  entry  or  "DK'V"94"  to  indicate  a  "don't  know" 
entry.  Likewise,  in  the  next  step  when  confidential  data  (names,  ad- 
dresses, telephone  numbers,  etc.)  were  removed,  indicator  values  also  were 
substituted  so  that  analysts  would  know  what  type  of  data  had  been  removed. 

RTI*s  standard  documentation  of  file  contents  was  a  codebook  that  con- 
tains each  variable  name  (label),  description,  length,  range  (character  or 
numeric  range),  and  file  location.  The  codebook  was  provided  in  machine- 
readable  form  as  the  first  label  of  each  tape  delivery  and  in  hard  copy  as 
a  part  of  the  documentation  delivery  package. 
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In  preparation  for  delivery,  each  file  was  processed  with  RTI  software 
that  creates  SAS  source  code  from  the  codebook  described  above.  This  SAS 
code  was  used  to  create  frequencies  of  each  variable  (except  identifiers). 
The  process  verifies,  that  the  codebook  and  the  data  file  match  and  produces 
a  set'  of  frequencies  for  all  variables  on  the  deliverable  file.  A  hard 
copy  of  those  frequencies  was  provided  as  file  documentation. 

The  File  Delivery  Package  also  contained,  in  addition  to  the  tapes 
with  codebook  and  data  files,  specific  information  about  the  tapes  and  any 
specific  notes  important  to  the  contents  of  the  files.  Backup  copies  of 
all  file  deliveries  made  to  NYSRF  and  to  FNS  are  maintained  at  RTI. 

H.  DESCRIPTIVE  CHARACTERISTICS  OF  THE  STUDY  SAMPLE 

I.  Clinics  and  Sites 

A  total  of  373  clinics/sites  (256  WIC  and  117  non-WIC)  were  selected 
in  the  study  sample.  Of  that  total,  229  (174  WIC  and  55  non-WIC)  actually 
took  part  in  the  study.  Taking  part  means  that  the  clinic/site  agreed  to 
cooperate  and  that  on  at  least  one  occasion  the  data  collection  staff 
attempted  to  enroll  women  in  the  study  at  the  clinic/site.  In  several 
places  study  participants  were  never  enrolled  either  because  none  were 
available  or  because  the  clinic/site  closed  before  any  eligible  women 
visited. 

The  remaining  144  clinics/sites  that  never  took  part  in  the  study  (82 
WIC  and  62  non-WIC)  can  be  categorized  as  follows: 


WIC 

Non-WIC 

Status  codes 

Status  categories 

clinics 

clinics 

Totals 

50 

No  prenatal  treatment  offered 

7 

U 

18 

51 

Facility  closed/not  enrolling 

new  patients 

13 

0 

13 

60  &  61 

Refused  participation 

9 

25 

34 

92 

Other:  out-of-sample 

16'V 

24t 

40 

93 

Dropped  from  sample 

37 

2 

39t 

Total  nonparticipating  clinics 

82 

62 

144 

*The  16  other:  Out-of-sample  WIC  nonparticipants  include  three  clinics 
identified  as  Indian  WIC  service  locations,  four  clinics  not  located 
within  the  geographic  boundaries  of  the  PSUs ,  and  nine  clinics  where 
initial  enrollment  of  patients  was  accomplished  at  one  of  the  other  se- 
lected sample  clinics  in  the  PSU. 

tThe  24  other:  Out-of-sample  non-WIC  nonparticipants  include  sites  where 
WIC    enrollment    for    qualified   patients    existed   within   the  facility. 

tAfter  sample  selection,  it  was  determined  that  these  39  clinics/sites 
could  not  be  covered  in  an  economical  manner  and  that  the  expected  yield 
was  not  at  a  level  to  warrant  their  inclusion. 
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This  section  summarizes  descriptive  data ' collected  on  WIC  and  non-WIC 
sites  included  in  the  Longitudinal  St:udy  of  Pregnant  Women.  The  data 
describe  the  scope  of  clinic  services,  the  extent  of  administrative 
support,  and  the  nature  of  existing  nutrition  education  services.  Two 
instruments  initially  were  sent  to  each  site:    an  Administrator's  Question- 

«ire  and  a-  Nutrition  Education  Questionnaire.  The  Health  Site  Adminis* 
ator  and  Head  Nutrition  Educator  both  were  asked  to  complete  and  return 
these  instruments  to  RTI.  Approximately  95  percent  were  completed  and 
returned  to  RTI  from  the  clinic  sites,  97  percent  (n  =  169)  from  WIC  sites 
and  87  percent  (n  =  47)  from  non-WIC  sites.  Later  in  the  study  an  instru- 
ment to  measure  local  WIC  program  quality  and  effectiveness  was  sent  to 
State  WIC  Directors  to  rank  each  local  program  in  which  Longitudinal  Study 
subjects  were  recruited.  Twenty- two  of  28  State  WIC  Directors  completed 
and  returned  the  instruments.  For  discussion,  the  data  from  these  three 
instruments  are  presented  in  the  next  two  sections  on  WIC  site  and  non-WIC 
site  responses.  A  third  section  summarizes  and  compares  these  two  sets  of 
data . 

WIC  Study  Sites 

One  hundred  and  sixty-nine  WIC  sites  in  26  States  completed  and 
returned  both  the  WIC  Site  Administrator's  Questionnaire  and  the  Nutrition 
^Education  Questionnaire.  Of  these,  17  percent  are  neighborhood  or  commu- 
nity health  agencies,  38.5  percent  are  county  health  agencies,  and  22 
percent  are  State  or  district  health  agencies.  The  median  number  of  women 
served  per  month  was  118  at  these  sites,  the  median  number  of  pregnant 
women  was  76,  and  the  median  number  of  postpartum  or  lactating  women  was 
30.  The  median  number  of  women  reported  as  certified  per  month  was  25, 
with  18  of  these  pregnant.     Ninety-two  percent  of  clinic  sites  reported 

^^hat  infants  (under  1  year)  and  children  (1  to  4  years)  also  were  served. 

i>e|Hf« reported  in  the  discussion  of  field  methodology,  these  estimates,  par- 
r-ticularly  new  certification  estimates,  were  much  larger  than  were  actually 
found  during  the  evaluation. 

Most  sites  (about  72  percent)  reported  that  95  to  100  percent  of  all 
program  applicants  were  eligible  to  receive  benefits  and  that  most  of  these 
sites  (60  percent)  usually  certified  women  the  same  day  they  applied  for 
benefits.  For  those  placed  on  waiting  lists,  an  average  waiting  period  of 
2.4  weeks  was  reported.  Almost  89  percent  of  all  surveyed  sites  reported 
using  instruments  such  as  checks  or  vouchers  as  the  food  supplement  system.. 
Thirteen  percent  reported  using  home  food  delivery  (several  sites  reported 
using  both  systems),  while  only  3.5  percent  (six  sites)  reported  using  a 
food  distribution  system. 

Only  three  sites  (1.78  percent)  reported  that  they  mailed  food 
vouchers  to  pregnant  women,  while  69  percent  reported  that  they  permitted 
proxy  pickup  of  food  instruments.  Almost  the  same  percentage  (71  percent) 
reported  that  1-month  intervals  were  used  to  disperse  these  instruments, 
while  73  percent  reported  that  specific  days  or  periods  were  set  aside. to 
disperse  food  instruments. 
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Two-thirds  of  the  WIC  sites  surveyed  reported  that  pregnant  women 
usually  returned  on  a  monthly  basis  after  their  initial  visit,  even  though 
only  3.5  percent  of  these  sites  provided  transportation  and  only  6  percent 
arranged  .for  onsite  child  care.  On  the  other  hand,  51  percent  reported 
that  onsite  prenatal  care  services  were  provided  and  56  percent  reported 
regular  arrangements  with  facilities  to  provide  prenatal  care  services. 
Sixty-four  percent  of  all  WIC  sites  reported  capillary  samples  (finger- 
stick)  as  the  normal  procedure  for  obtaining  blood  samples  from  women  to 
test  for  anemia.  This  level  of  use  demonstrates  the  preparedness  of  WIC 
sites  to  test  quickly  for  anemia  as  a  potential  criterion  for  program 
entry.  This  is  confirmed  by  the  fact  that  over  62  percent  of  these  sites 
reported  that  results  of  the  hemoglobin  or  hematocrit  tests  were  usually 
available  during  the  initial  visit.  Likewise,  about  85  percent  of  all 
sites  reported  having  a  beam  balance  scale  for  weighing  applicants  and 
program  participants. 

Of  all  the  sites,  50  percent  reported  the  presence  of  Spanish  speaking 
participants  and  7  percent  (12  sites)  reported  that  at  least  50  percent  of 
their  clientele  spoke  Spanish.  Similarly,  over  one-third  of  all  WIC  survey 
sites  (about  37  percent)  reported  the  presence  of  Vietnamese  participants. 

The  average  WIC  site  enrolled  in  the  Longitudinal  Study  had  four 
full-time  staff  paid  in  full  with  WIC  funds.  Sites  reporting  part-time 
staff  supported  with  WIC  funds  (64  sites)  had  an  average  of  two  additional 
part-time  employees  present.  Forty-nine  percent  of  all  WIC  survey  sites 
reported  the  presence  of  a  full-time  nutritionist  or  a  dietitian,  and  36 
percent  of  all  sites  reported  the  presence  of  a  part-time  nutritionist  or 
dietitian  (some  sites  had  both  full-time  and  part-time).  On  the  other 
hand,  only  one  site  reported  supporting  a  full-time  physician  with  WIC 
funds,  and  three  sites  reported  supporting  a  |>art-time  physician.  Con- 
sistent with  WIC's  mandate  to  serve  those  with  greatest  need,  one-third  of 
all  sites  had  staff  who  spoke  Spanish  and  5.5  percent  of  the  sites  had 
staff  who  spoke  Vietnamese. 

A  set  of  questions  was  developed  to  explore  the  issue  of  staff  turn- 
over rates  in  order  to  assess  site  working  conditions  and  morale.  Fifty- 
two  percent  of  all  WIC  sites  reported  that  at  least  one  staff  member 
resigned,  retired,  or  was  terminated  during  1982.  Forty  percent  reported 
staff  leaving  voluntarily,  and  8  percent  reported  firing  staff.  Con- 
versely, 13  percent  of  the  WIC  sites  reported  establishing  new  staff  posi- 
tions, and  about  58.5  percent  reported  hiring  new  staff  during  1982. 

Nutrition  educators  of  responding  WIC  survey  sites  reported  that 
almost  92  percent  of  all  sites  ensured  that  100  percent  of  their  pregnant 
participants  received  nutrition  education.  In  addition,  pregnant  women 
were  estimated  to  receive  nutrition  education  counseling  approximately  four 
times  during  their  pregnancy.  All  but  one  site  reported  using  one-to-one 
counseling  as  a  means  of  nutrition  education,  with  73  percent  using  this 
method  most  often.  Ninety-six  percent  reported  having  written  nutrition 
education  plans,  guidelines,  or  instructions  for  use  with  pregnant  women. 
Slightly  fewer  (94  percent)  reported  having  similar  materials  for  breast- 
feeding women  and   for  infant  and  children  under  5  years.     Eighty  percent 
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had  developed  materials  for  postpartum  (not  breastfeeding)  women  as  well. 
Subject  topics  receiving  most  attention  by  WIC  clinics  included  (in 
descending  order  of  emphasis):  nutritional  requirements  during  pregnancy, 
breastfeeding,  nutritional  requirements  during  infancy,  infant  feeding 
pi^^ices  and  weaning,  general  nutrition  and  nutrients,  and  nutritional 
rel|9:rements  'during  childhood  and  child  feeding  practices. 

While  almost  all  WIC  sites  (98  percent)  reported  providing  information 
or  advice  on  infant  feeding  methods,  53  percent  most  often  recommend 
breastfeeding  as  the  preferred  method  of  infant  feeding.  Over  79  percent 
of  the  nutrition  educators  surveyed  indicated  that  written  materials  or 
audiovisual  materials  were  available  in  Spanish  and  about  29  percent 
offered  staff  presentations  or  advice  in  Spanish.  Vietnamese  materials 
were  reported  available  in  57  percent  of  the  sites,  and  7  percent  of  the 
sites  offered  staff  presentation  or  advice  in  Vietnamese. 

About  4.4  staff  members  were  estimated  to  be  available  for  nutrition 
education  services  at  WIC  sites,  with  74  percent  reporting  the  presence  of 
a  nutritionist  and  16  percent  reporting  the  presence  of  a  dietitian. 
Almost  three-quarters  of  the  responding  nutrition  educators  reported  that 
factors  limited  their  ability  to  provide  nutrition  education  or  advice 
including  (in  descending  order  of  importance)  lack  of  available  time  with 
patients,  budget  constraints,  lack  of  staff,  and  lack  of  space  in  the 
facility. 

Twenty-two  of  28  State  WIC  Directors  completed  and  returned  instru- 
ments to  assess  the  quality  and  effectiveness  of  local  WIC  programs. 
Assessments  were  available  for  135  of  174  programs  under  study.  (Results 
w^re  not  returned  from  three  very  large  urban  States,  which  include  three 
hcjH^e  five  largest  metropolitan  areas  in  the  country.)  Thus,  for  example, 
da^a  in  the  analysis  on  duration  of  gestation  were  availalDle  for  3,137 
initial  WIC  women,  and  of  these,  there  was  a  WIC  program  ranking  for  2,045 
women.  WIC  program  ranking  data  were  analyzed  in  relation  to  selected 
maternal  and  newborn  outcomes   and  are   reported  accordingly  in  Chapter  V. 

Non-WIC  Study  Sites 

Forty-seven  non-WIC  sites  in  nine  States  completed  the  Administrator's 
Questionnaire.  Approximately  two-thirds  of  these  sites  were  public  or 
private  hospitals,  and  another  10.6  percent  (five  sites)  were  neighborhood 
or  community  health  agencies.  Over  91  percent  of  these  sites  served  Medi- 
caid-eligible  patients,  underscoring  the  similar  low-income  populations 
served  by  the  WIC  and  non-WIC  sites. 

The  median  number  of  pregnant  women  beginning  prenatal  services  per 
nonth  was  estimated  to  be  26,  with  18  of  these  believed  to  be  Medicaid  or 
low-income  patients.  Fifty-one  percent  reported  charging  for  prenatal 
services  on  a  sliding-fee  scale. 

The  procedures   used   to  obtain  the   first  blood  sample   from  pregnant 
,  vomen  to   test   for  anemia    (and  presumably  other  tests)  was  overwhelmingly 
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venipuncture  (81  percent).  About  64  percent  of  the  non-WIC  sites  also 
reported  that  results  from  the  blood  sample  were  not  available  until  1  or 
more  days  after  the  initial  visit.  All  but  one  of  the  non-WIC  sites 
reported. having  a  beam  balance  scale  for  weighing  adults. 

Thirty-five  sites  (74.5  percent)  reported  having  patients  who  spoke 
Spanish  as  their  principal  language,  and  8.5  percent  reported  that  at  least 
half  of  their  patient  population  spoke  Spanish  as  their  first  language. 
Fifty-one  percent  reported  the  presence  of  Vietnamese  patients  in  their 
clinic  population. 

Fifty-three  percent  of  the  survey  sites  reported  full-time  physicians 
in  their  employ  and  working  in  the  prenatal  clinic.  Seventeen  percent  of 
the  non-WIC  sites  reported  that  a  full-time  nutritionist  or  dietitian  was 
employed,  and  about  28  percent  reported  the  presence  of  a  part-time  nutri- 
tionist or  dietitian.  About  72  percent  of  all  non-WIC  sites  had  staff  who 
spoke  Spanish  and  11  percent  who  spoke  Vietnamese. 

Clinic  administrators  were  questioned  regarding  annual  staff  turnover 
in  1982,  the  year  preceding  the  survey.  Almost  47  percent  reported  staff 
members  who  resigned,  retired,  or  were  terminated.  Thirty-four  percent  of 
the  sites  reported  employees  who  voluntarily  resigned,  and  only  one  site 
(about  2  percent  of  our  sample)  reported  firing  an  employee.  On  the  other 
hand,  over  55  percent  added  new  staff  in  1982,  with  21  percent  reporting 
newly  established  positions,  and  40  percent  reporting  replacing  staff  who 
left. 

The  responding  non-WIC  nutrition  educators  reported  that  nutrition 
education  or  advice  was  provided  in  all  but  two  of  the  non-WIC  sites. 
Fifty-one  percent  of  the  sites  reported  providing  routinely  vitamin/mineral 
supplements  to  pregnant  patients.  Fifty  percent  of  the  non-WIC  sites 
reported  providing  nutrition  education  or  advice,  to  100  percent  of  their 
prenatal  patient  population,  with  the  average  pregnant  woman  receiving 
nutrition  education  about  3.6  times  during  her  pregnancy. 

Eighty-nine  percent  of  the  non-WIC  sites  reported  providing  one-to-one 
counseling,  with  over  69  percent  using  this  method  most  often.  Group 
discussions/seminars/classes  were  reported  as  used  in  52  percent  of  the 
clinics,  and  22  percent  used  this  approach  most  often.  Non-WIC  survey 
sites  reported  having  written  nutrition  education  plans,  guidelines,  or 
instructions  for  pregnant  women  in  85  percent  of  the  sites,  for  breast- 
feeding women  in'  78  percent  of  the  sites,  for  postpartum  (not  breast- 
feeding) women  in  46  percent  of  the  sites,  and  for  infants  and  children 
under  5  years  in  87  percent  of  the  sites. 

The  topic  most  frequently  reported  as  discussed  during  nutrition  edu- 
cation sessions  was  nutritional  requirements  during  pregnancy.  Most 
non-WIC  sites  (89  percent)  provided  information  on  infant  feeding  prac- 
tices, and  37  percent  encouraged  breastfeeding. 
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Seventy-four  percent  of  the  non-WIC  sites  reported  having  written  or 
audiovisual  materials  in  Spanish,  and  11  percent  reported  similar  materials 
available  in  Vietnamese.  Oral  presentations  or  advice  was  provided  in 
Spanish  at  41  percent  of  the  sites  and  in  Vietnamese  at  about  7  percent  of 
t^»e  sites. 


Non-WIC  sites  reported  having,  on  average,  4.4  staff  members  employed 
to  provide  nutrition  education  or  advice,  and  28  percent  reported  employing 
a  nutritionist  or  a  dietitian.  Sixty-five  percent  of  the  sites  reported 
factors  that  limited  their  ability  to  provide  nutrition  education  or 
advice,  including  (in  descending  order  of  importance):  lack  of  available 
time  with  patients,  lack  of  staff,  lack  of  space  in  the  facility,  and 
budget  constraints. 

Comparison  and  Conclusions 

While  both  WIC  and  non-WIC  survey  sites  served  low-income,  Medicaid- 
eligible  populations,  there  were  several  administrative  and  service  differ- 
ences between  the  two  sets  of  sites.  First,  over  three  times  as  many  WIC 
(n  =  169)  as  non-WIC  (n  =  47)  sites  responded  to  the  Administrator's  and 
Nutrition  Education  Questionnaires,  consistent  with  the  sampling  strategy 
and  the  goal  to  create  a  nationally  representative  sample  of  the  WIC  pro- 
gram. Most  of  the  local  WIC  programs  were  sponsored  by  neighborhood, 
community,  county,  State,  or  district  health  agencies  (77.5  percent), 
whereas  the  majority  of  non-WIC  sites  were  public  and  private  hospitals  (67 
percent) .  Table  IV-2  details  the  full  range  of  sponsoring  agencies  for 
both  sets  of  sites. 

Table  IV-2 

Type  of  Agency  or  Organizations  Sponsoring  Clinics 

by  WIC/Non-WIC  Sites 


WIC 
(%) 

Non-WIC 

(%) 

Neighborhood/community  health  agency 

17 

Community  action  agency 

6 

0 

Municipal  health  agency 

4 

4 

County  health  agency 

38 

4 

State  or  district  health  agency 

22 

2 

Indian  health  agency 

0 

0 

Public  hospital  . 

2 

15 

Private  voluntary  hospital 

1 

51 

Private  proprietary  hospital 

4 

2  - 

Other 

5 

6 

• 

No  response 

2 

4 

-99" 

^2^^  equal  to  100  percent  due  to  rounding. 

IV-33 


WIC  and  noa-WIC  sites  reported  that  they  generally  enrolled  the  same 
number  of  new  low- income  prenatal  and  non-WIC  patients  each  month,  a  median 
of  18  per  month.  The  procedures  for  obtaining  the  first  blood  sample  from 
pregnant  .women  to  test  for  anemia  varied  between  the  two  sets  of  sites  and 
reflected  the  different  purposes  for  which  the  tests  were  used.  At  WIC 
sites,  anemia  tests  are  potential  criteria  for  program  entry.  As  such, 
quick  and  efficient  methods  must  be  used;  in  fact,  64  percent  of  WIC  sites 
report  using  capillary  samples  (f ingerstick)  as  the  normal  procedure  for 
obtaining  blood  samples,  and  almost  all  of  these  sites  also  reported  that 
results  of  this  technique  were  usually  available  during  the  initial  visit. 
This  differs  from  the  non-WIC  survey  sites,  where  81  percent  used  venipuncr 
ture  as  the  primary  method  of  obtaining  the  first  blood  sample  from  preg- 
nant women.  One  must  presume  that  this  larger  volume  of  blood  is  used  in  a 
battery  of  tests,  not  just  to  test  for  anemia,  particularly  in  hospital 
settings.  Consequently,  about  64  percent  of  these  sites  also  reported  that 
results  were  not  available  until  1  or  more  days  after  the  initial  visit. 

Both  WIC  and  non-WIC  sites  reported  sizable  proportions  of  their 
prenatal  patient  population  whose  primary  languages  were  other  than  English 
(Table  IV-3).  At  WIC  sites,  50  percent  reported  the  presence  of  Spanish 
speaking  participants,  with  7  percent  of  the  sites  reporting  50  percent  or 
more  of  their  clientele  speaking  Spanish.  At  the  non-WIC  sites,  74.5 
percent  reported  Spanish  speaking  clients  present,  with  8.5  percent  of 
these  sites  having  patient  populations  with  at  least  half  speaking  Spanish. 
The  degree  to  which  Vietnamese  were  present  in  both  sets  of  sites  was 
unexpected.  About  37  percent  of  WIC  sites  and  51  percent  of  non-WIC  sites 
reported  Vietnamese  prenatal  patients. 

Table  IV-3 


Percentage  of  Sites  Reporting  Clients  Speaking  Other  Languages 

by  Language  by  WIC/Non-WIC  Sites 


WIC  sites 

Non-WIC  sites 

(%) 

(%) 

Chinese 

5 

6 

French 

7 

9 

German 

0 

4 

Italian 

0 

6 

Portuguese 

0 

2 

Spanish 

50 

77 

Vietnamese 

37 

51 

IV-34 


Table  IV-4 

Percentage  of  Sites  Reporting  Staff  Turnover  by  *Type*  of 


Turnover  by  WIC/Non-WIC  Sites 

W  ^ —  

WIC  sites  Non-WIC  sites 

(%)  (%} 

Voluntary  resignation                                           .  40  36 

Retirement                                                                8  4 

Transfer  out  of  WIC  site  (clinic)                           14  15 

Layoff/reduction  in  force  5  2 
Fired  8.2 

Other                                                                        9  ,  4 


Questions  to  clinic  administrators  regarding  annual  staff  turnover 
during  1982  elicited  similar  responses  (see  Table  IV-4) .  At  WIC  sites,  52 
percent  reported  that  at  least  one  staff  member  resigned,  retired,  or  was 
terminated  during  1982.  At  non-WIC  sites,  the  figure  was  47  percent.  WIC 
sites  more  often  reported  firing  staff  (8  percent)  than  non-WIC  sites  (2 
percent)  did,  and  both  sets  (WIC  and  non-WIC)  were  successful  in  creating 
new  positions  (13  percent  versus  21  percent)  and  replacing  staff  who  left 
(51.5  percent  versus  40  percent). 

)j  ^p«|^    More  of  the  non-WIC  sites  reported  having  staff  who  spoke  Spanish  (74 
'  **TR'cent)  and  Vietnamese  (13  percent)  than  the  WIC  sites  (33  and  5  percent, 
respectively).     Table  IV-5  displays   the  proportion  of  sites  where  clinic 
staff    speak    foreign    languages.      This    is    consistent    with    the  language 
demands  on  the  two  sets  of  sites  because  the  non-WIC  sites  generally  had 

Table  IV-5 


Percentage  of  Sites  with  Staff  Speaking  Other  Languages 
by  Language  by  WIC/Non-WIC  Sites 


WIC  sites 

(%) 

Non-WIC  sites 
(%) 

Chinese 

2 

4 

French 

5 

15 

German 

1 

9 

Italian 

4 

4 

Portuguese 

• 

2 

*  4 

Spanish 

33 

74 

Vietnamese 

5 

13 

#  ^  
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more  patients  speaking  languages  other  than  English.  Despite  this  fact, 
however,  WIC  sites  more  often  had  written  and  audiovisual  materials  avail- 
able in  Spanish  (79  percent)  and  Vietnamese  (57  percent)  than  non-WIC  sites 
did  (74  and  11  percent,  respectively). 

The  response  to  the  Nutrition  Education  Questionnaire  demonstrated 
some  clear  differences  between  WIC  and  non-WIC  sites.  For  example,  WIC 
sites  reported  the  employment  of  nutritionists  and  dietitians  in  74  percent 
and  16  percent  of  the  sites,  respectively,  while  non-WIC  sites  reported  28 
percent  with  either  a  nutritionist  or  dietitian.  .  On  the  other  hand,  only 
one  WIC  site  reported  employing  a  physician  with  WIC  funds,  while  53 
percent  of  the  non-WIC  sites  reported  full-time  physicians.  Similarly,  92 
percent  of  the  WIC  sites  reported  that  100  percent  of  their  prenatal  par- 
ticipants received  nutrition  education  compared  to  50  percent  in  the  non- 
WIC  sites.  More  WIC  sites  reported  having  written  nutrition  education 
j>lans,  guidelines,  or  instructions  for  their  patients  than  non-WIC  sites 
did.  Methods  of  providing  nutrition  education  or 'advice  varied  less.  WIC 
sites  provided  one-to-one  counseling,  as  the  preferred  method,  about  as 
much  as  the  non-WIC  sites  (72  percent  vs.  69  percent)  did.  Table  IV-6 
displays  the  different  types  of  presentations  used  and  which  methods  were 
used  most  often  by  WIC  and  non-WIC  sites. 

•  Nutrition  education  topics  receiving  attention  by  clinic  staff  were 
often  similar  at  WIC  and  non-WIC  sites,  although  WIC  sites  placed  more 
emphasis  on  breastfeeding  as  the  preferred  method  of  infant  feeding  (53 
percent  vs.  37  percent)  and  on  infant  nutritional  requirements  and  weaning 

Table  IV-6 


Percentage  of  Sites  Using  Different  Types  of  Presentations 
and  .Types  Used  Most  Often  by  WIC/Non-WI.C  Sites 

WIC 

sites 

Non- 

WIC  sites 

Method 
used 
(%) 

Method  used 
most  often 
(%) 

Method 
used 
(%) 

Method  used 
most  often 
(%) 

Oral  presentation  method 

One-to-one  counseling 

99 

72 

.  89 

69 

Group  discussions/seminars/ 
classes 

76 

25 

52 

22 

Written  or  visual  materials 

Audiovisual  presentation 

83 

11 

54 

11 

Written  materials 

99 

76 

91 

78 
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Table  IV- 7 


Percentage  of  Sites  Rcpertinf  Nutrition  Education  on  Different  Topics  by  WIC  Sites/Nen-UIC  Sites 

by  Level  of  Eaphasis 


VIC 

sites 

Non-WlC 

sites 

Net 
included 

/9  ^ 

Little 
eaphasis 

(X) 

Soae 
caiphasis 

 , 

Much 
enphasis 

(i) 

Not 
included 
(X) 

Little 
eaiphasis 

(X) 

Soae 
eaphasis 

(X) 

Much 
esiphasis 

(X) 

Seneral  nutrition  and 
outrients 

a  A 

0 

14 

82 

0 

2 

22 

67 

Vacritional  requi resents 
dtttirtg  pregnancy 

W 

9 

* 
m 

96 

0 

0 

13 

78 

Specific  diets  for  coaipli- 
cations  of  pregnancy 
(diabetes,  hypertension, 
aoeaia,  etc.) 

2 

14 

48 

36 

13 

0 

39 

39 

.'ostpartua  nutrition  and 
'weight  control 

2 

21 

57 

19 

4 

24 

48 

13 

lutritional  requirenents 
daring  infancy 

1 

2 

11 

85 

• 

13 

~  17 

28 

28 

[of ant  feeding  practices 
and  weaning 

I 

2 

12 

84 

13 

17 

24 

33 

(utritional  requireiacnts 
during  childhood  and 
child  feeding  practices 

3 

4 

17 

74 

22 

30 

26 

9 

'ica 

16 

53 

23 

7 

26 

26 

22 

4 

'«oking  during  pregnancy 

2 

8 

40 

49 

4 

7 

26 

52 

■Icehel  censuaption 
during  pregnancy 

2 

8 

42 

49 

0 

4 

30 

54 

Substance  abuse 
(■arijuana,  sedatives, 
etc.) 

4 

18 

49 

28 

4 

9 

33 

43 

reastfeeding 

0 

1 

8 

91 

2 

4 

22 

61 

afo^m^t  of  regular 
he^^Bcare 

ocd  purchasing,  prepa- 
ration,  and  storage 

^shopping  hints,  budget 
advice,  etc.) 

0 

4 

34 

61 

0 

9 

26 

54 

2 

20 

56 

23 

11 

22 

39 

13 

practices.  Table  IV-7  displays  the  percentage  of  sites  reporting  nutrition 
education  of  different  topics  by  level  of  emphasis. 

I.      Survey  Respondents 

This  section  summarizes  statistics  on  completion  of  the  various  impor- 
:ant  data  collection  components  that  comprised  the  field  studies.  Table 
[V-8  presents  completion  statistics  for  women  and  children  at  Time  1,  for 
/omen  at  Time  2,  and  for  WIC  women  only  and  infants  (birth  outcomes)  during 
voucher  issuance  and  hospital  record  abstraction,  respectively.  The 
lollowing  items  should  be  noted: 

1  . 
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The  Childrea's  Package  counts  at  Time  1  include  aot  only  sample 
children  but  also  the  additional  children  eligible  and  inter- 
viewed from  each  household. 

•The  Diary  completion  at  Time  2  was  limited  to  a  subsample  of  each 
group  '(WIC  vs.  non-WIC)  of  respondents.  The  sample  was  desig- 
nated in  such  a  way  to  yield  completion  of  at  least  750  respond- 
ents in  each  subsample. 

Diary  Placement  and  Pick-Up  Questionnaires  were  used  to  document 
nonresponse  to  the  Diary.  ^ 

*  Birth  record  abstractions  were  attempted  for  all  women  who  had 
signed  an  authorization  form.  Some  of  the  women  who  signed  the 
forms  subsequently  refused  to  complete  or  completed  only  a 
portion  of  one  or  both  of  the  interviews. 

Table  IV-9  supplements  Table  IV-8  by  presenting  an  explanation  of  the 
nonresponse  for  the  data  collection  components.    The  incomplete  portion  for 


T«blc  IV-9 

Field  Data  Collectioa  Noareapoaae  Statistics 


Percent 

Reasons 

Data  collection  component 

incoaplete 

for  nonresponse 

TiM  1 

Wo»en'»  Initial  Package 

18. 3S 

.40 

a 

Physically/nentally  incapable 

2.01 

a 

Language  barrier 

i 

1.62 

■ 

Breakof f/incoaplete  data  collected 

4.41 

a 

Refused 

7.61 

a 

Unable  to  contace  on  the  day  of  enrollaent 

2.30 

a 

Other  (priaury  category  «  needed  approval 

Fro«  husband  or  parent) 

Child's  Package 

3.82 

.69 

a 

Breakof f/incoaplete  data  collected 

1.56 

a 

Refuaed 

1.37 

a 

Other  (priaary  category  «  child  not 

available) 

TiM  2 

Weaen'a  Followup  Package 

19.42 

.27 

a 

Physically/aentally  incapable 

3.61 

a 

Moved  out  of  saaiple  area 

11. 9S 

a 

Delivered  before  interview 

.18 

a 

Breakof f/inco«plete  data  collected 

1.4S 

a 

Refused 

1.96 

a 

Other  (priaary  category  «  could  not  find) 

Oiary  (record  of  your  daily 

food  eosta) 

8.87 

.50 

a 

No  one  capable 

.01 

a 

Language  barrier 

3.76 

a 

Refuaed 

4.60 

a 

Other  (priaary  categories  ^  placed  but 

not  picked  up  and  tubsaaple  response 

reached  before  coapletion) 

Other 

VIC  Voucher  Isaiiaace  Fone 

3.43 

3.43 

a 

Record  of  the  woaan  could  not  be  located 

Hospital  records  abstract 

(birth  outcoae  data) 

24.91 

8.26 

a 

Hospital  could  not  find  record  of  woaan 

6.82 

s 

Blank  fons  returned*no  explanation  given 

9.78 

a 

Fora  not  returned  in  Ciae  for  processing 

.05 

a 

Fora  coapletion  refused  by  hospital 
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each  item  is  presented  by  percentages  and  reasons  for  nonresponse.  The 
nonresponse  reason  "other"  is  presented,  and  the  primary  category  within 
the  classification  is  noted  in  parentheses. 

This  section  also  includes  a  visual  presentation  of  the  field  contacts 
with  respondents.  Figure  IV-1  presents  an  overall  picture  of  the  field 
protocol  from  initial  screening  through  Time  1  interviews  with  women  and 
children,  Time  2  interviews  with  women,  the  voucher  issuance  data  collec- 
tion for  WIC  women,  and  finally  the  hospital  record  abstraction  phase. 
Statistics  also  are  presented  by  WIC  vs.  non-WIC,  where  available. 

Figures  IV-2,  IV-3,  and  IV-4  present  additional  information  about  the 
makeup  of  the  women's  samples  during  the  Time  1,  Time  2,  and  hospital 
record  abstraction  phases.  Specifically,  these  three  special  presentations 
include  the  completion  statistics  in  reference  to  the  collection  of  dietary 
data.  Only  75  percent  of  women  were  asked  to  complete  the  24-Hour  Dietary 
Recall  portion  of  the  interview.  Figure  IV-2  shows  the  number  of  WIC  vs. 
non-WIC  Time  1  women  who  were  and  were  not  interviewed  by  their  status  as 
included  or  excluded  from  the  dietary  subsample.  The  same  information  is 
provided  in  Figure  IV-3  for  the  Time  2  women.  Similar  information  is 
presented  in  Figure  IV-4.  However,  this  description  relates  to  the  break- 
down of  hospital  record  abstraction  (birth  outcome)  data.  In  this  figure, 
the  important  result  is  a  tally  of  the  number  of  birth  outcomes  completed 
for  the  number  of  women  for  whom  dietary  recall  information  is  available. 

A  description  of  the  characteristics  of  the  sample  women  is  presented 
in  the  next  section  on  comparability  of  samples. 

I.      COMPARABILITY  OF  WIC  AND  CONTROL  GROUPS 

1 .      Sociodemographic  Factors 

Introduction 

This  section  describes  the  distributions  of  several  sociodemographic 
characteristics  across  study  groups  for  the  entire  group  of  women  enrolled 
in  the  study,  depending  on  whether  they  were  WIC  recipients  or  controls, 
and  for  the  subset  of  women  for  whom  information  on  birth  was  available. 
The  characteristics  of  control  women  who  had  enrolled  in  the  WIC  program  by 
followup   visit   also    are   compared   with  those  of   residual   control  women. 

The  strength  of  inference  that  can  be  drawn  from  a  study  depends  on 
many  issues,  such  as  the  comprehensiveness  and  reliability  of  measurement. 
None,  however,  is  more  important  than  the  comparability  of  the  study  and 
control  populations.  If  they  are  not  comparable,  while  secure  inference  on 
program  effect  is  by  no  means  precluded,  the  results  must  be  interpreted 
with  special  caution.  For  instance,  if  controls  are  more  privileged, 
observed  WIC  benefits  may  be  underestimates  and  true  program  benefits  may 
be  obscured.  If  controls  are  at  greater  health  risk  or  of  lower  social 
status  -  than  those  enrolled  in  the  WIC  program,  comparisons  might  yield 
results  that  indicate  program  benefits  but  that  in  reality  have  little  to 
do  with  the  WIC  program. 
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Figure  IV-1.  Field  protocol  and  completion  by  time  period. 
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Time  1 


Eligibles  Not 
Interviewed 


NW359  W1112 


Not  Selected 
for  Dietary 


NW64  W  186 


Selected  for 
Dietary 


NW  295    W  926 


NW  1717 
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Women  Eligible 


NW  1358    W  5205 


Completed 
Interviews 


NW  360   W  1393 


Not  Selected 
for  Dietary 


NW998  W3812 


Selected  for 
Dietary 
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Figure  IV-2.  Women's  time  1  completion  by  24-hour  dietary  recall  subsample. 
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Time  2 


NW  1333  1  W  4884 

<  6  Month  Pregnancy 
Issued  for  Foilowup 

Eligibles  Not 
Interviewed 


NW  290     W  917 


Not  Selected  for 
Dietary 


NW74  W253 


Selected  for 
Dietary 


NW216  W664 


NW  1043    W  3967 


Completed 
Interviews 


NW  279  W  1040 


Not  Selected 
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Selected  for 
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Figure  IV-3.  Women's  time  2  field  completion  by  24-hour  dietary  recall  subsample. 
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With  Dietary 


J 


Figure  IV-4.  Hospital  record  abstractions  by  24-hour  dietary  recall  subsample. 
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Women  initially  recruited  into  the  WIC  study  group  were  a  nationally 
representative  probability  sample  of  pregnant  WIC  participants;  control 
women,  although  recruited  nationwide,  were  not  a  probability  sample  but 
rather  were  drawn  from  public  health  department  or  hospital  prenatal 
^inics,  from  the  same  randomly  selected  areas c*  As  discussed  earlier,  WIC 
^cipients  were  enrolled  at  1  of  174  WIC  delivery  sites  and  controls  at  one 
of  55  public  or  hospital  prenatal  clinics  throughout  the  continental  United 
States  in  53  randomly  selected  geographic  areas.  (The  PSUs  were  single 
counties  or  groups  of  contiguous  counties . )  A  woman  was  enrolled  in  the 
WIC  sample  only  if  she  had  not  been  certified  previously  for  WIC  during 
this  pregnancy  and  if  she  did  not  plan  to  move  more  than  1  hour's  travel 
time  or,  alternatively,  45  miles  from  her  current  residence  before  deliver- 
ing. A  control  woman  was  enrolled  if  she  met  specific  criteria  including 
no  prior  prenatal  visits  for  this  pregnancy,  no  plans  to  move  more  than 
1  hour's  travel  time  or  45  miles  from  her  residence  before  delivering,  no 
prior  application  or  certification  for  WIC  benefits  during  this  pregnancy,! 
and  the  same  income  criterion  applicable  to  WIC  participants  under  Federal 
guidelines.  The  original  study  protocol  also  excluded  women  who  were  more 
than  6  months  pregnant  (196  days)  at  WIC  enrollment  or  entry  into  prenatal 
care.  After  10  weeks  of  data  collection,  the  study  sample  was  smaller  than 
expected  and  the  proportion  of  women  ineligible  due  to  late  duration  of 
gestation  at  enrollment  was  larger  than  originally  anticipated.  Thus,  it 
was  decided  partway  through  the  study  to  broaden  the  study  eligibility 
criteria  to  include  both  WIC  and  control  women  who  were  7  or  8  months 
pregnant.  Five  hundred  and  seventeen  such  women,  or  8  percent  of  the  final 
study  sample,  were  ultimately  recruited.  (All  analyses  of  birth  outcomes 
in  this  report  exclude  these  women.)  The  enrollment  period  for  all  study 
women  lasted  from  February  to  June  1983. 

An  a  priori  assumption  that  control  group  women  were  comparable  to 
Lnose  in  the  WIC  group  was  not  made.  For  instance,  control  women  could  not 
be  enrolled  if  they  received  prenatal  care  from  private  practitioners,  nor 
could  the  nutritional  risk  criteria  for  WIC  certification  (i.e.,  criteria 
other  than  low  income)  be  applied  to  them.  The  WIC  program  is  now  wide- 
spread and  fewer  eligible  women  are  unserved  than  heretofore.  By  1980,  an 
estimated  one-third  of  all  pregnant  women  eligible  by  the  income  criterion 
were  enrolled  in  the  program  (see  Chapter  III,  Historical  Study  of  Preg- 
nancy Outcomes).  Thus,  women  not  served  were  likely  to  be,  in  general,  at 
lower  nutritional  risk  than  those  served. 

The  credibility  of  estimates  of  differences  in  outcome  between  WIC 
recipients  and  controls  depends  on  at  least  moderate  comparability  between 


*Indian  WIC  agencies  and  the  6  percent  of  smallest  WIC  agencies  were  ex- 
cluded from  the  sample,  the  former  because  the  subsample  of  recruits 
would  have  been  too  small  to  assess  whether  there  were  differential  ef- 
fects among  Indians  and  the  latter  because  of  the  very  high  costs  of  their 
inclusion  in  the  study. 

tShe  was  retained  in  the  study  if  she  subsequently  enrolled  in  the  WIC 
program. 
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participants  and  controls,  especially  where  there  appears  to  be  no  program 
effect,  or  even  adverse  program  effect,  and  the  ability  to  adjust  in  anal- 
ysis for  identifiable  differences  between  study  groups  in  risk  character- 
istics associated  with  outcome.  Such  adjustment  in  analysis  for  different 
frequencies  of  risk  factors  across  study  group,  while  statistically  feasi- 
ble, is  inherently  limited  by  the  ability  to  first  identify  and  then  accu- 
rately measure  variables  that  distinguish  WIC  participants  from  controls 
which  might  affect  outcome.  Stronger  inference  can  be  drawn  if  the  study 
groups  are  initially  comparable  than  if  statistical  adjustment  procedures 
are  used. 

It  is  important  and  probably  worth  reiterating  that  the  possible 
effects  of  noncomparability  can,  in  part,  be  inferred  from  the  results  and 
that  such  effects  are  of  different  consequence  depending  on  whether  the 
control  group  is  at  greater  or  lesser  risk  of  adverse  outcome  than  were  WIC 
recipients.  If  control  women  were  at  greater  risk,  observed  group  differ- 
ences might  be  falsely  attributed  to  the  program.  This  is  not  the  case, 
since  the  results  suggest  that  the  controls  were  at  lower  risk.  Thus, 
estimated  program  benefits  are  likely  to  be  conservative  and  not  due  to 
confounding  by  initial  noncomparability  of  cases  and  controls.  On  the 
other  hand,  real  program  benefits  may  be  obscured  by  such  noncomparability. 

Analysis 

This  section  compares  the  sociodemographic  status  of  WIC  participants 
and  control  women.  Factors  under  study  include  maternal  ethnicity;  marital 
status;  receipt  of  Medicaid,  Aid  to  Families  With  Dependent  Children 
(AFDC) ,  and  Food  Stamps;  family  income;  parental  education;  occupational 
status;  and  current  work  patterns  (see  Table  IV-10).  WIC  status  was 
diefined  in  three  ways: 

By  initial  study  status:  initial  controls  (n  =  1,458)  vs.  the 
initial  WIC  sample  (n  =  5,205). 

For  women  for  whom  perinatal  outcome  data  were  available  by 
initial  study  status  (825  initial  controls  and  2,662  initial  WIC 
recruits) . 

For  initial  controls  who  returned  for  late  pregnancy  followup, 
depending  upon  whether  they  subsequently  had  been  enrolled  in  WIC 
(n  =  262)  or  not  (n  =  781). 

Where  appropriate,  significance  was  tested  by  a  chi-squar^  test. 

Results  for  Pregnant  Women 

In  general,  the  distribution  of  maternal  characteristics  for  the 
subset  of  women  with  available  perinatal  data  was  nearly  identical  to  that 
for  the  entire  study  population.  This  discussion  therefore  refers  to  the 
latter  comparisons,  unless  otherwise  specified. 
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Ethnicity.  Coasiderably  more  black  women  were  in- the  WIC  group  (33=3 
percent  vs.  21.6  percent  in  the  control  group,  p  <  0.001).  Conversely,  the 
proportion  of  Hispanics  was  much  higher  in  the  control  group.  Controls  who 
joined  the  WIC  program  between  initial  and  followup  visits  were  more  likely 
^  be  Hispanic  or  black  than  white. 

Marital  Status  and  Presence  of  Father  in  the  Household.  Women  were 
asked  their  current  marital  status  and  whether  they  were  currently  living 
with  the  father  of  the  unborn  child.  Controls  were  more  likely  to  be 
married  (52.8  percent  vs.  43.7  percent  of  the  WIC  group,  p  <  0.001)  and  to 
be  living  with  the  father  of  the  child  (60.8  percent  vs.  51.1  percent,  p  < 
0,001). 

Aid  to  Families  with  Dependent  Children  (AFDC) .  Twenty  and  two -tenths 
percent  of  the  initial  WIC  sample  received  AFDC  vs.  8.5  percent  of  controls 
(p  <  0.001).  The  frequency  of  AFDC  receipt  among  controls  who  later  joined 
the  WIC  program  was  intermediate  (11.8  percent). 

Medicaid.  The  rate  of  Medicaid  receipt  was  nearly  identical  in  the 
initial  WIC  and  control  groups  (23.4  and  25.0  percent,  respectively). 
(This  finding  suggests  that  studies  of  perinatal  outcome  that  have  used 
Medicaid  roles  as  a  sampling  frame  and  that  assumed  all  Medicaid  recipients 
are  of  comparable  social  and  economic  status  must  be  viewed  with  caution.) 

Food  Stamps.  Forty-four  percent  of  the  initial  WIC  sample  received 
Food  Stamps  vs.  27.7  percent  of  initial  controls  (p  <  0.001).  The  rate 
among  initial  controls  who  later  received  WIC  was  intermediate  (33.6  per- 
cent) . 

Educational  Attainment  of  the  Woman  and  Father  of  the  Child.  Controls 
were  better  educated  than  were  WIC  recipients  (48.0  percent  of  controls  vs. 
55.0  percent  of  WIC  recipients  had  fewer  than  12  years  of  education). 
Among  the  53  percent  of  mothers  who  were  living  with  their  infants'  fa- 
thers, the  educational  attainment  of  the  fathers  of  WIC  sample  infants  was 
lower  than  in  the  control  group  (47.3  percent  with  under  12  years  of 
schooling  vs.  40.9  percent,  p  <  0.001). 

Occupational  Status  of  Parents.  In  general,  control  women  worked  in 
higher  status  occupations  than  women  in  the  WIC  sample  did.  For  instance, 
31.8  percent  of  control  women  worked  in  skilled  trades,  office  work,  and 
sales  vs.  22.9  percent  in  the  WIC  group  (p  <  0.001).  Spouses  of  controls 
also  had  slightly  higher  status  occupations. 

Current  Employment  Status.  Control  group  women  were  more  often 
employed  (20.8  percent  vs.  14.5  percent  of  WIC  women,  p  <  0.001).  Control 
group  fathers  also  were  more  often  employed  (64.6  percent  vs.  53.0  percent 
in  the  WIC  group). 

Family  Income.  The  family  income  of  control  group  women  was  higher 
than  of  women  in  the  WIC  group  (10.8  percent  of  control  women  were  from 
families  with  a  yearly  income  under  $3,000  vs.  16.3  percent  in  the  WIC 
group,  p  <  0.001). 


J 
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Military  Families  and  Women  Living  in  States  in  which  the  WIC  Crite- 
rion was  Below  185  Percent  of  Federally  Defined  Poverty  Level 

Food,  and  Nutrition  Service  (FNS)  staff  suggested  two  possible  sources 
of  the  social  disparity  between  families  of  WIC  recipients  and  controls. 
First,  several  prenatal  clinics  where  control  women  were  recruited  were  on 
military  bases  and  these  women  might  not  be  comparable  to  WIC  recipients . 
Second,  in  some  States  the  upper  income  level  for  WIC  eligibility  is  below 
the  federally  mandated  upper  limit  of  185  percent  of  the  federally  defined 
poverty  level,  while  controls  recruited  into  the  study  in  those  States  were 
not  required  to  have  lower  income  than  other  controls  in  the  study  (i.e., 
185  percent  of  the  poverty  level).  The  study  of  preschool  children 
assessed  whether  inclusion  of  the  military  in  the  control  group  and  the 
income  criterion  had  distorted  the  analyses. 

Control  group  families  recruited  from  States  with  lower  WIC  income 
eligibility  criteria  than  the  federally  set  maximum  had  lower  incomes  than 
other  controls  had.  That  possibility  was  therefore  not  pursued  further. 
The  effect  of  recruiting  women  in  military  families  as  controls  was 
assessed. 

Living  on  a  Military  Base.  On  military  bases,  151  control  group  women 
were  recruited  and  none  in  the  WIC  group.  Of  907  control  women  with  known 
birth  outcome,  109  or  12.0  percent  were  recruited  from  military  base 
clinics.  They  had  significantly  longer  duration  of  gestation  than  did 
other  controls  (6.0  days  [p  =  0.006]  in  the  partially  adjusted  and  5.0  days 
[p  =  0.04]  in  the  fully  adjusted  regression  analyses),  and  their  infants' 
birthweights  were  122  grams  higher  than  other  controls  in  the  partially 
adjusted  analysis  (p  =  0.04)  and  65  grams  higher  than  other  controls  in  the 
fully  adjusted  model  (p  =  0 . 29 ,  n. s . ) . 

Because  of  this,  all  basic,  analyses  including  those  on  maternal 
anthropometric  change  in  pregnancy  and  those  relating  maternal  WIC  benefits 
to  perinatal  outcome  excluded  women  recruited  in  the  military  prenatal 
clinics . 

Controls  from  Areas  Where  WIC  Income  Eligibility  was  Below  185  Percent 
of  Federally  Defined  Poverty  Levels.  The  WIC  control  disparity  in  income 
arose  entirely  from  areas  where  the  income  eligibility  criterion  was  185 
percent,  not  from  areas  where  the  criterion  was  below  185  percent.  There- 
fore, the  controls  from  the  latter  areas  were  retained  in  the  analysis, 
since  they  were  not  the  source  of  WIC  control  bias.  This  issue  was  not 
pursued  further. 

2.      Biomedical  Factors:     Maternal  Age  and  Reproductive  History 
Introduction 

This  section  compares  the  age  and  eight  indices  of  past  reproductive 
history  of  control  women  and  women  recruited  into  the  initial  WIC  Study 
group.     The   indices   are   the  proportion  of  primiparous  women  and  the  mean 
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Table  IV-J  1 


naternal  Age  and  Reproductive  History  by  WIC  or  Control  Status 
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Previous  Miscarriage 

25.7 

24.4 

25.5 

25.2 

22.2 

24.1 

X*  «  0.53 

a.s. 

m2     «     A  A1 

n.s. 

X^  a  0.18 

n.s. 
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0 
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number  of  previous  births  among  multigravid  women,  whether  they  had  ever 
had  an  induced  abortion,  miscarriage,  stillbirth,  or  tubal  pregnancy,  and 
among  oiultiparous  women,  whether  they  had  ever  had  a  low-birthweight  infant 
or  an  infant  who  died  in  the  neonatal  period.  These  indices  are  compared 
in  three  different  ways:  among  all  initial  study  recruits;  among  women  for 
whom  abstracts  of  hospital  delivery  records  were  available;  and,  among 
initial  controls,  between  those  who  later  entered  the  WIC  program  and 
residual  controls.    Results  are  presented  in  Table  IV-Il. 


Characteristics  and  Comparability  of  Initial  Study  Sample 

Four  indices   significantly  differentiated  initial  WIC  study  recruits' 
and   control  women*     Women   in  the  WIC  group  were  younger   (22.2  vs.  22.6 
years,    p    <    0.05);    were    of   higher  parity   (1.0  vs.  0.9    live  births,    p  < 
0.01);    were   more    likely   to    have    had    a   previous    low-birthweight  infant 
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(among  multiparous  women,  21.6  percent  vs.  18.8  percent,  p  <  0.05);  and, 
among  multigravid  women,  were  less  likely  to  have  ever  had  an  induced  abor- 
tion (21.5  percent  vs..  25.4  percent,  p  <  0.05).  They  also  had  higher  rates 
of  past  tubal  pregnancy,  miscarriage,  stillbirth,  and  of  infants  who  died 
in  the  neonatal  period,  but  none  of  these  differences  were  significant. 
Thus,  the  WIC  group,  while  younger,  had  a  worse  past  reproductive  history. 
On  the  other  hand,  these  differences  were  of  relatively  small  magnitude  and 
were  all  statistically  adjusted  in  analyses  relating  WIC  program  participa- 
tion to  maternal  and  perinatal  outcome. 

Characteristics  and  Comparability  of  Sample  of  Women  for  Whom 
Perinatal  Outcome  was  Known 

The  characteristics  of  the  subgroup  of  women  for  whom  perinatal  out- 
come was  known  were  nearly  identical  to  those  of  the  total  group  of  initial 
recruits.  There  was  little  or  no  evidence  of  selective  loss  from  the 
initial  study  sample,  based  on  these  indices  of  past  reproductive  history. 

Characteristics  of  Control  Women  who  Enrolled  in  the  WIC  Program 
Between  Initial  Study  Recruitment  and  Late  Pregnancy  Followup 

While  numbers  were  relatively  small  (262  control  women  who  joined  the 
WIC  program  and  781  residual  controls  at  late  pregnancy  followup),  with 
consequently  weak  tests  of  significance,  none  of  the  indices  under  study 
differed  significantly  depending  on  recruitment  into  the  WIC  program.  Past 
reproductive  history  appears  to  have  little  relationship  to  the  likelihood 
of  recruitment  into  the  WIC  program  among  women  who  initially  joined  the 
study  as  controls.   

Conclusion 

These  comparisons  suggest  little  probability  of  major  influence  on  the 
validity  of  estimates  of  WIC  program  enrollment  on  maternal  or  perinatal 
outcome  that  would  not  be  amenable  to  statistical  adjustment  procedures. 

3.      Comparability  of  WIC  and  Control  Groups  in  the  Study  of  Infants 
and  Children 

Sociodemographic  Characteristics 

This  subsection  examines  differences  in  various  socioeconomic  indices 
between  children  enrolled  in  the  study  of  Infants  and  Children  who  were 
current  and  past  recipients  of  the  WIC  program  and  those  who  were  never 
enrolled  in  the  program,  stratified  by  whether  or  not  their  pregnant 
mothers  were  enrolled  in  WIC.  Because  these  were  children  of  mothers 
recruited  in  the  Longitudinal  Study  of  Pregnant  Women,  the  same  concerns 
for  comparability  apply. 

Sociodemographic  status  including  ethnicity,  income,  education,  occu- 
pation,   and  marital   status   of  the  mother;  Medicaid;  ATDC;   and-  receipt  of 
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Food  Stamps  is  compared  for  children  currently  receiving  WIC  benefits 
(n  =  759),  past  recipients  (n  =  691),  and  children  who  were  never  enrolled 
in  the  program  (n  =  839).  These  three  groups  are  stratified  further  by 
whether  the  mother  was  recruited  into  the  WIC  or  control  group  (see 
Tm^e  IV-12)._  This  grouping  (currently  enrolled  in  WIC,  past  recipients, 
o'^Pnever  enrolled)  is  that  used  in  the  analysis  of  dietary  benefits 
(Chapter  VI). 

Where    appropriate,    significance   was    tested    by    a   chi-square  test. 

Ethnicity.  The  proportion  of  blacks  was  considerably  higher  among 
children  currently  or  previously  in  WIC  than  among  controls.  Thirty-five 
percent  of  children  currently  or  previously  in  WIC  were  black,  compared  to 
19.4  percent  of  control  children  (chi-square,  ever  WIC  vs.  never  WIC  = 
58.78,  p  <  0.001).  There  was  a  weaker  relationship  with  whether  the  mother 
was  in  the  WIC  or  control  group. 

In  contrast,  the  proportion  of  white  Hispanics  in  the  control  group 
(21.8  percent)  was  somewhat  higher  than  among  children  previously  in  WIC 
(17.7  percent)  and  much  higher  than  among  current  recipients  (10.8  percent) 
(chi-square,  current  vs.  past  vs.  never  WIC  =  34.77,  p  <  0.001).  There 
were  many  more  Hispanic  control  mothers  than  Hispanic  WIC  mothers  (28.0  vs. 
14.6  percent)  (chi-square,  WIC  mother  vs.  non-WIC  mother  =  41.22,  p  < 
0.001). 

Marital  Status  and  Presence  of  Father  in  the  Household.  Women  were 
asked  their  current  marital  status  and  whether  they  were  currently  living 
with  the  father  of  their  unborn  child.  Control  children  were  far  more 
li^ly  to  have  married  mothers  and  fathers  in  the  home.  Fifty-six  percent 
o'i^others  of  children  ever  in  WIC  were  married  vs.  70  percent  of  mothers 
of  control  children  (chi-square,  ever  WIC  vs.  never  WIC  =  45.94,  p  < 
0.001),  and  61  percent  of  children  ever  in  WIC  had  fathers  in  the  home  vs. 
74  percent  of  control  children  (chi-square,  ever  WIC  vs.  never  WIC  =  45.20," 
p  <  0.001). 

AFDC.  Children  who  had  ever  received  WIC  benefits  were  more  commonly 
in  households  that  were  current  AFDC  '  beneficiaries  than  control  children 
(31  vs.  17  percent,  chi-square  =  49.21,  p  <  0.001).  WIC  mothers  with 
control  children  were  more  likely  to  receive  AFDC  (22  percent)  than  control 
mothers  with  control  children  (10  percent). 

Medicaid.  Whether  the  child  had  ever  received  WIC  benefits  was 
strongly  associated  with  current  enrollment  in  Medicaid;  mother's  study 
status  was  less  strongly  related.  One-third  of  the  families  of  children 
currently  receiving  WIC,  26  percent  of  the  families  of  children  previously 
receiving  WIC,  and  one- fifth  of  the  families  of  control  children  were 
currently  enrolled  in  Medicaid  (chi-square,  current  vs.  past  vs.  never  WIC 
=  38.47,  p  <  0.001). 
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Food  Stamps.  Households  of  children  who  currently  or  previously 
received  WIC  benefits  were  more  commonly  recipients  of  Food  Stamps  than 
households  of  control  children  (current  WIC  [61  percent]  vs.  past  WIC  [51 
percent]  vs.  controls  [35  percent],  chi-square  =  106.39,  p  <  0.001).  Among 
r^jUiers  of  control  children,  those  in  the  WIC  group  were  more  likely  than 
cWtrols  to  be  'receiving  Food  Stamps  (41  vs.  24  percent,  chi-square  = 
22.91,  p  <  0.001). 

Mother's  and  Father's  Education.  The  parents  of  control  children  had 
more  schooling  than  parents  of  WIC  children.  Eighteen  percent  of  the 
mothers  of  control  children  completed  more  than  12  years  of  education, 
compared  to  9  percent  of  mothers  of  children  currently  or  previously 
receiving  WIC  (chi-square,  ever  WIC  vs.  never  WIC  =  43.07,  p  <  0.001). 
Fathers  of  control  children  had  completed  more  years  of  schooling  than 
fathers  of  WIC  children  had.  Nineteen  percent  of  the  fathers  of  control 
children  had  completed  more  than  12  years  of  education.  In  contrast,  12 
percent  of  fathers  of  children  ever  receiving  WIC  benefits  completed  more 
than  12  years  of  schooling  (chi-square,  ever  WIC  vs.  never  WIC  =  15.57,  p  < 
0.001).  (These  rates  refer  to  fathers  present  in  the  household  at  the  time 
of  the  study.) 

Occupational  Status  of  Parents.  The  parents  of  control  children 
reported  working  in  occupations  that,  in  general,  required  more  skill  and 
education  than  parents  of  children  currently  or  previously  receiving  WIC 
benefits.  "Six  percent  of  mothers  of  children  who  had  never  received  WIC 
benefits  considered  themselves  professionals  (working  as  managers,  adminis- 
trators, technical  specialists,  and  in  other  white  collar  positions)  com- 
pared to  2  percent  of  mothers  of  children  ever  receiving  WIC  benefits 
^^^|L-square,  ever  WIC  vs.  never  WIC  =  13.77,  p  <  0.001).  Twenty-nine 
p'.^^ent  of  mothers  of  control  children  had  skilled  trades,  did  clerical 
work,  or  were  in  sales,  vs.  21  percent  of  mothers  of  children  who  currently 
or  previously  received  WIC  (chi-square,  ever  WIC  vs.  never  WIC  =  17.76,  p  < 
0.001).     The  same  trends  were  true  for  fathers  present  in  the  household. 

Current  Employment  of  Parents.  Parents  of  control  children,  particu- 
larly mothers,  were  less  likely  to  be  unemployed  than  parents  of  children 
receiving  WIC  benefits.  Only  16  percent  of  mothers  of  control  children 
were  currently  unemployed  or  laid  off  vs.  24  percent  of  mothers  whose 
children  had  ever  received  WIC  (chi-square,  ever  WIC  vs.  never  WIC  =  19.20, 
p  <  0.001). 

Income.  Total  1982  family  income  of  households  of  control  children 
was  significantly  higher  than  the  income  of  households  of  children  cur- 
rently or  previously  in  WIC.  Only  9'  percent  of  the  mothers  of  control 
children  said  their  families  earned  under  $3,000  yearly,  compared  to  15 
percent  of  mothers  of  current  or  previous  WIC  recipients  (chi-square,  ever 
WIC  vs.  never  WIC  =  14.74,  p  <  0.001).  Similarly,  17  percent  of  families 
of  control  children  had  incomes  of  $13,000  or  more  compared  to  9  percent. of 
families  of  current  and/or  past  WIC  recipients  (chi-square,  ever  WIC  vs. 
never  WIC    =  30.26,  p  <  0.001).     Families  of  control  mothers  with  control 
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Table  IV- 13 


VIC  Status  of  Child 
of  Family  for 


by  Social  aad  Demographic  Characteristics 
Families  Living  on  a  Military  Base 


Current 


Child's  VIC  status  (X) 


Past 


Never 


Total 


Race 

Vhite 
Black 
Other 

Marital  status 

Married 
Other 

Father  in  household 

Present 
Absent 

Current  welfare  (AFDC) 

Yes 
No 

Current  Medicaid 

Yes 

No 


100.0 


100.0 


100.0 


100.0 


100.0 


66.7 
33.3 


100.0 


100.0 


100.0 


100.0 


80.7 
17.7 
1.6 


98.4 
1.6 


98.4 
1.6 


100.0 


100.0 


79.5 
19.2 
1.4 


93.6 
1.4 


98.6 
1.4 


100.0 


100.0 


Mother's  education  (years) 

<12 

12 

>12 


Mother's  occupational  group 

Physical  labor/service/ 

manufacturing 
Farm  laborer 
Skilled  trade/clerical 

work/sales 
Professional 
Never  worked 

Mother's  employment  status 
Employed 

Unemployed/laid  off 
Other  (housewife,  student, 
disabled) 

Yearly  income  ($/100) 

<3,000 

3.000- 

7,000- 

13.000- 

Missing 


5070" 
50.0 


50.0 
50.0 

100.0 


55.6 
33.3 
11.1 


66.7 
22.2 
1.1 

11.1 

m 

88.9 


100.0 


55.6 
33.6 
11.1 


17.7 
51.6 
30.7 


35.5 


46.8 

11.3 
6.5 


17.7 
82.3 


4.8 
6.5 
71.0 
16.1 
1.6 


21.9 
49.3 
28.8 


38.4 


43.8 

11.0 
6.9 


19.2 
80.8 


4.1 
5.5 
69.9 
17.8 
2.7 


(2) 


(9) 


(62) 


(73) 
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children  had  the  highest  incomes;  only  8  percent  were  under  $3,000  while  18 
percent  were  over  $13,000. 

Military  Families  and  Control  Children  Living  in  States  Where  the 
VIC  Criterion  was  Below  185  Percent  of  Federally  Defined  Poverty  Level 

Living  on  a  Military  Base.  Seventy- three  children,  all  of  non-WIC 
mothers,  lived  on  military  bases  at  the  time  of  enrollment  in  the  study. 
Sixty-two  of  these  children  had  never  received  WIC  benefits,  two  children 
were  currently  in  WIC,  and  nine  had  received  WIC  benefits  in  the  past. 
These  children  came  from  more  privileged  families  than  the  total  control 
population  (see  Table  IV-13).  All  but  one  of  the  mothers  in  military 
families  were  married,  compared  to  76  percent  of  the  mothers  in  other 
control  children's  families.  In  addition,  29  percent  of  mothers  in 
military  families  had  more  than  12  years  of  education,  compared  to  18  per- 
cent of  mothers  of  other  control  children's  families. 

The  weight,  height,  Quetelet*s  index,  and  head  circumference  of 
control  children  living  on  military  bases  were  compared  with  those  of  other 
control  children  (see  Table  IV-14).     In  the  full  regression  model  (adjusted 

Table  IV-14 

Mean  Weight,  Height/Length,  Quetelet's  Index,  and  Head  Circumference: 
Military  Control  Children  vs.  All  Other  Controls 

Military  controls  Other  controls 


t  (kg) 
Age  and  sex 

adjusted  -0.527  13.014 

Fully  adjusted  -0.566  13.016 

Height/length  (cm) 
Age  and  sex 

adjusted  -1.213  88.182 

Fully  adjusted  -1.425*  88.316 

Quetelet's  index 
(kg  X  lOO/cm  ) 
Age  and  sex 

adjusted  -.0041  0.167 

Fully  adjusted  -.0034  0.166 

Head  circumference  (cm) 
Age  and  sex 

adjusted  0.054  47.987 

Fully  adjusted  -0.005  47.995 

a  (62)  (683) 


*p  <  0.05. 
*^  \<  0.01. 
<  0.001 
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for  all  social  and  demographic  covariates),  military  children  were  somewhat 
lighter  and  shorter  than  other  control  children,  but  the  differences  were 
not  significant.  While  the  military  group  was  better  off  socio- 
econbmically ,  they  appeared  not  to  have  accelerated  anthropometric  develop- 
ment." They  were  therefore  retained  in  the  analyses  since  they  were  not 
biasing  the  anthropometric  results  and  to  exclude  them  would  have  entailed 
massive  reanalysis. 

Controls  from  Areas  Where  VIC  Income  Eligibility  was  below  185  Percent 
of  Federally  Defined  Poverty  Levels.  Income  levels  of  families  of  control 
children  of  control  women  (such  families  were  the  only  ones  in  the  study 
that  did  not  have  to  meet  local  WIC  income  criteria)  were  compared  with  all 
other  families  in  areas  using  185  percent  of  poverty  income  as  the  upper 
limit  of  WIC  eligibility  and  in  areas  where  the  upper  limit  of  eligibility 
was  less  than  185  percent  of  the  poverty  level  (see  Table  IV- 15).  The  WIC 
control  disparity  in  income  arose  entirely  from  areas  where  the  income 
eligibility  criterion  was  185  percent,  not  from  areas  where  the  criterion 
was  below  185  percent.  Therefore,  controls  from  the  latter  areas  were 
retained  in  the  analysis,  since  they  were  not  the  source  of  WIC  control 
bias. 

4.  Conclusions 

It  is  evident  that  the  families  of  current  or  former  WIC  recipients 
and  of  controls  were  sociodemographically  dissimilar.  The  control  group 
had  better  income,  education,  and  employinent  status.  Control  children  were 
more  likely  to  be  white,  to  have  married  parents  with  the  father  present  in 
the  household,  to  have  parents  with  more  education  and  higher  incomes,  and 
to  be  receiving  AFDC  or  Medicaid.  Families  of  children  who  were  past 
recipients  of  WIC  were  more  like  those  currently  receiving  WIC  than  'those 
of  control  children,  and  contrasts  between  current  and  past  WIC  recipients 
are  unlikely  to  be  distorted  by  sociodemographic  differences. 

Thus,  even  with  the  statistical  control,  applied  for  all  identified 
sociodemographic  characteristics,  real  benefits  of  the  WIC^  program  may 
still  have  been  masked  by  the  higher  status  of  the  control  group  and 
observed  benefits  from  the  WIC  program  might  well  be  underestimates.  This 
is  true  because  there  is,  inevitably,  some  error  in  the  measurement  of 
these  variables;  therefore,  adjustment  is  to  some  extent  incomplete.  In 
addition,  the  operative  sociodemographic  and  behavioral  differences  that 
both  distinguish  the  study  groups  and  influence  outcome  can  never  be 
defined  completely. 

On  the  other  hand,  the  analytic  scheme  used  with  these  data  can  help 
judge  the  likelihood  of  possible  confounding  of  results  by  such  group  dif- 
ferences. If  outcomes  are  unchanged  or  only  slightly  changed  by  the  array 
of  sociodemographic  factors  used  in  the  statistical  adjustment  procedures, 
one  can  be  moderately  confident  that  the  outcome  is  not  particularly 
subject  to  the  influence  of  socioeconomic  factors  and  would  be  unlikely  to 
be  influenced  if  these  factors  were  better  specified  in  the  analysis. 
Where  adjusted  differences  differ  from  unadjusted  differences  interpreta- 
tions must  be  made  cautiously,  but  the  greatest  likelihood  is  that  benefits 
from  the  WIC  program  would  be  underestimated  in  such  situations. 
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Table  IV- 15 


WIC  Status  and  Family  Income  for  Families  of  Study  Children 
in  PSUs  by  State  WIC  Income  Eligibility  Standards 


dcaces  wnere  upper 

limit  of  income 

for  WIC  eligibility 

IS  ioo  percenw 

or  poverty  levei: 

Non-WIC  children          All  other 

Family  income 

of  non-WIC  mothers    sample  children 

Total 

($/yr) 

(%) 

{%) 

(%) 

6.4 

14.0 

1  ?  7 

3,000- 

23.2 

36.6 

34.4 

7  000- 

/  )  www 

40.4 

29.8 

13,000- 

19.2 

12.8 

.  13.8 

Missing 

10.8 

6.9 

7.5 

Total 

100 

100 

lUU 

n 

(250) 

(1,290) 

States  where  upper 

limit  of  income 

for  WIC  eligibility 

is  less  than 

185  percent  of  poverty  level: 

<3,000 

15.2 

12.1 

12.3 

3,000- 

36,4 

32.6 

.  o 

-^000- 

33.3 

32.2 

32.2 

'^,000- 

9.1 

8.0 

8.0 

.  Missing 

6.1 

16.5 

14.7 

Total 

100 

100 

100 

n 

(33) 

(690) 

(723) 

^Columns  add  to  100 

percent. 

)  3 
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V.    LONGITUDINAL  STUDY  OF  PREGNANT  WOMEN 


INTRODUCTION 


Low-income  pregnant  women  constitute  an  important  target  group  for  the 
WIG  program  because  of  the  potentially  serious  consequences  of  prenatal 
nutrition-related  medical  problems.  A  large  body  of  scientific  literature 
on  prenatal  nutrition  supplementation  indicates  that  such  adverse  outcomes 
may  be  avoided  in  needy  women,  including  infant  mortality,  short  gesta- 
tional age,  low  birthweight,  and  neonatal  morbidity.  The  goal  of  the 
Longitudinal  Study  of  Pregnant  Women  is  to  determine  if  the  current  WIG 
program,  in  fact,  reduces  the  rates  of  such  outcomes  among  its  pregnant 
participants. 

1.      Study  Objectives 

The  objectives  of  the  Longitudinal  Study  of  Pregnant  Women  are  to 
assess  the  effects  of  the  WIG  intervention  on  both  the  mother  and  the 
newborn  child,  and  specifically  to: 

Assess  the  effects  of  the  WIG  program  on  the  dietary  intake  of 
women  who  participated  prenatally. 

Determine  changes  in  prenatal  behavior  and  growth  among  WIG 
participants  that  may  mediate  newborn  outcomes. 


Assess  the  effects  of  the  WIG  program  on  birth  outcomes  of  preg- 
nant WIG  participants. 


Maternal  outcomes  that  were  measured  as  part  of  this  study  include:  ■ 

Dietary  intake  including  food  consumption  patterns  and  nutrient 
intake. 

Weight  gain  during  pregnancy. 

Maternal  energy  storage  and  deposition. 

Utilization  of  prenatal  care. 

Maternal  health  behavior,  including  smoking  and  alcohol  use. 
The  newborn  outcomes  include: 

Gestational  age  at  delivery. 
Birthweight. 


> 


V-1 


Birth  length  and  head  circumference. 


Morbidity /mortality. 

Breastfeeding  behavior. 

An  additional  objective  is: 

To  assess  the  interaction  of  WIC  and/or  components  of  WIC  with 
characteristics  of  pregnant  women  to  find  which  groups  of  women 
are  more  likely  to  benefit  from  WIC  and  which  combinations  of  WIC 
components/characteristics   are  associated  with  optimal  outcome. 

2.      Design  and  Analytic  Issues 

The  purpose  of  the  Longitudinal  Study  of  Pregnant  Women  is  to  deter- 
mine whether  the  WIC  program  has  positive  effects  on  the  diet,  use  of 
medical  services,  health-related  behavior,  and  birth  outcomes  of  WIC 
recipients.  The  basic  study  design  is  a  comparison  of  differential  change 
in  maternal  characteristics  and  of  the  growth  and  well  being  of  the  off- 
spring, among  pregnant  WIC  participants  and  pregnant  women  who  were  presum- 
ably similar  to  the  WIC  women  but  who  did  not  receive  WIC  benefits. 
Assessment  and  quantification  of  the  three  components  of  the  WIC  inter- 
vention (i.e.,  food  supplementation,  nutrition  education,  and  coordination 
of   health   care)   were    completed   for   all   WIC   participants    and  controls. 

The  study  design  specified  data  to  be  collected  twice  prior  to  deliv- 
ery. The"baseline  data  were  collected  at  entry  into  the  WIC  program  or  at 
the  onset  of  prenatal  care.  The  second  contact  was  near  the  eighth  month 
of  pregnancy.  Data  gathered  late  in  pregnancy  allowed  assessment  of  WIC 
program  participation  on  maternal  weight  gain,  change  in  skinfold  thick- 
ness, change  in  dietary  intake,  and  health  care  utilization  during  program 
participation.  Effects  of  the  WIC  program  on  birthweight  and  other  meas- 
ures of  infant  growth  and  duration  of  gestation  are  judged  from  data 
abstracted  from  hospital  delivery  records. 

The  general  method  used  to  test  the  effects  of  the  WIC  program  was 
linear  multiple  regression  analysis,  in  which  variables  describing  charac- 
teristics on  which  the  study  groups  might  differ  and  that  might  also  affect 
study  outcome  were  statistically  adjusted.  This  method  of  statistically 
controlling  or  adjusting  for  variables  on  which  the  study  groups  may  differ 
is  discussed  below. 

Multiple  regression  analysis  relates  a  dependent  variable  to  a  set  of 
independent  variables.  The  dependent  variables  in  this  evaluation  are  the 
health  behaviors  and  outcomes  that  are  likely  to  be  affected  by  enrollment 
in  the  WIC  program.  They  include  women's  diet,  physical  measures,  health 
practices,   duration   of  gestation,   infant  anthropometry,   and  vital  status. 

A  regression  coefficient  is  generated  for  each  independent  variable  in 
the   regression  analysis.     These  coefficients   indicate  the  relationship  of 
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change  in  the  outcome  variable  with  change  in  one  unit  of  the  independent 
variable,  controlling  for  the  effects  of  all  other  independent  variables  in 
the  regression  equation.    Most  of  the  outcome  variables  in  the  evaluation 

«e  continuous  variables,  and  for  them,  regression  coefficients  for  the 
r>ependent  variables  can  be  interpreted  in  terns  of  the  units  in  which  the 
outcome  is  measured.  A  few  of  the  study  outcomes  are  dichotomous,  coded  1 
if  the  outcome  is  present  and  0  if  not.  In  the  case  of  multiple  regression 
with  dichotomous  outcomes,  the  regression  coefficients  are  interpreted  as 
proportions  or,  after  multiplication  by  100,  as  centiles. 

The  independent  variables  consist  of  four  subsets.  The  first  set  is 
composed  of  binary  (0-1)  variables  that  indicate  whether  or  not  WIC  benefit 
was  received. 

The  second  set  of  independent  variables  is  composed  of  covariates. 
These  are  variables  measuring  background  characteristics  (e.g.,  ethnicity, 
income,  and  education)  and  medical  indicators  of  risk  (e.g.,  previous  low 
birthweight  and  maternal  smoking)  of  the  women  in  the  sample.  The  inclu- 
sion of  the  covariates  in  the  analyses  aims  to  adjust  statistically  for  any 
noncomparability  between  the  WIC  and  control  groups.  Any  analysis  of  the 
effects  of  WIC  benefits  will  therefore  be  controlled  for  measured  dif- 
ferences in  the  covariates  across  study  groups. 

The  third  set  of  independent  variables  is  composed  of  interaction 
variables.  These  variables  are  used  to  measure  the  differential  effect  of 
WIC  within  subsamples,  defined  by  several  different  risk  criteria. 

The  fourth  set  is  composed  of  variables  that  may  mediate  WIC's  effect 
'"^a  particular  outcome.  In  all  analyses  of  measures  that  have  parallel 
m^sures  at  the  initial  and  followup  interviews,  group  differences  in  the 
initial  measure  were  estimated  to  judge  initial  comparability  across  study 
groups.  In  addition,  the  initial  measure  was  included  in  the  regression 
model  estimating  group  difference  at  followup  interview. 

B.      DIETARY  INTAKE 

1.  Introduction 

WIC  food  packages  are  designed  to  supplement  the  intake  of  key  nutri- 
ents in  the  diets  of  low-income  pregnant  and  lactating  women  and  in  the 
diets  of  infants  and  children  at  nutritional  risk.  Public  Law  (PL)  94-105 
(November  7,  1975),  which  authorized  the  WIC  program,  specified  these 
nutrients  to  include  high-quality  protein,  iron,  calcium.  Vitamin  C,  and 
Vitamin  A.  However,  this  legislation  was  superceded  by  PL  95-627 
(November  10,  1978),  which  states  more  generally  that  supplemental  foods 
should  contain  "nutrients  determined  by  nutritional  researchers  to  be 
lacking  in  the  diets"  of  the  targeted  population. 

To  assess  WIC*s  effectiveness  in  supplementing  dietary  nutrients, 
24-Hour  Dietary  Recalls  at  initial  interview  were  collected  on  a  random 
sample  of  75  percent  of  women  who  agreed  to  participate  in  The  National  WIC 
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Evaluation  (a  =  4,810).  At  reevaluation  later  in  pregnancy,  3,691  (77  per- 
cent) of  these  women  were  available  for  a  second  dietary  interview:  2,927 
in  the  VIC  group  (76.8  percent  of  those  with  initial  recalls)  and  764  among 
initi-al  controls  (76.6  percent  of  those  with  initial  recalls).  Two  hundred 
and  five  of  the  controls  at  followup  had  been  enrolled  in  the  WIC  program 
between  study  recruitment  and  followup  visit  ("WIC/ controls") .  It  was 
required  that  the  initial  recall  describe  a  24-hour  period  before  the  WIC 
program  could  have  affected  the  woman *s  diet.  It  was  stressed  to  field 
staff  that  the  dietary  recall  at  initial  interview  had  to  reflect  the 
24-hour  period  before  WIC  benefits  began  and  before  nutrition  education 
might  have  affected  dietary  patterns.  Followup  interviews  were  scheduled 
between  the  31st  and  37th  weeks  of  gestation,  for  both  WIC  women  and  con- 
trols. 

Nutrient  Database 

The  nutrient  database  used  to  analyze  these  and  other  nutrients  was 
the  USDA  Nutrient  Data  Base  for  Individual  Food  Intake  Surveys  (Release  1,* 
1980).  This  database  provides  information  for  15  nutrients--calories , 
protein,  fat,  carbohydrate,  calcium,  iron,  magnesium,  phosphorus, 
Vitamin  A,  thiamin,  riboflavin,  niacin.  Vitamin  Bg,  Vitamin  Bi2>  Vita- 
min C. 

Cereals  are  a  major  component  of  the  package  of  foods  supplied  to  WIC 
recipients.  Therefore,  the  database  was  supplemented  from  the  Revised 
Agriculture  Handbook  8-8  (Breakfast  Cereals)  to  provide  the  best  estimate 
of  the  nutrient  content  of  cereals.  Extensive  information  from  food  manu- 
facturers and  other  nutrient  databases  also  was  solicited  and  used  to 
supplement  the  USDA  nutrient  database  (see  Volume  IV,  Appendix  V-A) . 

Definition  of  WIC  Foods 

Foods  potentially  available  from  WIC  were  specified  in  The  National 
WIC  Evaluation  nutrient  database  to  assess  consumption  of  foods  provided  in 
the  WIC  package.  Definitions  of  WIC  foods  were  obtained  from  the  official 
program  regulations  (Federal  Register,  November  12,  1980)  and  from  supple- 
mental   lists    of    cereals    provided    by    national    WIC    program    staff  (see 

Appendix  V-A).     Foods  designated  as  WIC  foods  are  listed  in  Appendix  V-A. 

» 

While  WIC  regulations  specify  different  food  packages  for  women  and 
for  infants  and  children  of  different  ages  (e.g.,  0  to  3  months,  4  to  12 
months,  and  1  to  5  years),  a  common  list  of  WIC  foods  was  prepared  for  the 
separate  analyses  of  women,  infants,  and  children.  Thus,  it  would  be 
possible  that  infant  formula  consumed  by  a  woman  would  be  included  as  a  WIC 
food,  although  not  available  as  a  WIC  benefit.  However,  it  is  unlikely 
that  baby  foods  and  infant  formula  are  eaten  frequently  enough  by  women  to 
distort  these  results  or,  conversely,  that  young  infants  (0  to  4  months) 
usually  do  not  consume  the  foods  supplied  by  the  WIC  program  to  women  and 
older  children. 
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Cereals  meet  WIC  program  requirements  only  if  they  contain  at  least 
45  percent  of  the  U.S.  Recommended  Daily  Allowance  (RDA)  for  iron  and  6  g 
or  less  of  sucrose  or  other  sugars  per  ounce  of  dry  cereal.  Dried  beans 
and  peas,  peanut  butter,  milk,  cheese,  and  eggs  also  are  included  as  WIC 
foods   as   specified   in  the  VIC  regulations.     Only  juices   that  contain  a 

:^nimuffl  of  30  mg/100  ml  of  Vitamin  C  are  included  in  WIC  food  packages. 

^ice  drinks  are'  not  allowed.  Orange  and  grapefruit  juices  do  not  require 
fortification  to  meet  this  requirement,  nor  does  combined  orange-grapefruit 
juice.  Apple  juice,  grape  juice,  and  pineapple  juice  do  require  fortifica- 
tion. State  WIC  programs  generally  specify  allowed  brands  of  fortified 
juices  to  WIC  recipients  and  vendors.  Brand  names  and  fortification  infor- 
mation of  all  potentially  WIC-eligible  food  items  were  not  available  for 
this  evaluation  effort.  Therefore,  juices  requiring  fortification  were  not 
defined  in  these  analyses  as  foods  available  from  the  WIC  program. 

Home-prepared  dishes  that  included  WIC-eligible  foods  as  minor  compon- 
ents were  not  considered  WIC  foods.  As  an  example,  while  many  forms  of 
cheese  are  WIC  foods,  macaroni  and  cheese  was  excluded.  If  a  WIC  food  was 
judged  to  be  a  predominant  component  in  the  home-prepared  dish,  it  was 
included  in  the  analysis  as  a  WIC  food.  Thus,  refried  beans  and  scrambled 
eggs  were  included. 

2.      Analytic  Methods 

Women  were  included  in  the  dietary  analyses  only  if  they  received 
dietary  recalls  at  both  initial  and  followup  interviews.  The  initial 
^4-Hour  Dietary  Recall  referred  to  a  day  that  preceded  contact  with  the  WIC 
program  or  clinic.  If  the  study  woman  was  a  WIC  participant,  the  reported 
period  preceded  WIC  program  enrollment.  If  the  womsn  was  in  the  control 
jMdy  group,  the  24-hour  recall  period  was  prior  to  the  day  of  enrollment 
.'W  prenatal  services.  Thus,  the  baseline  measures  should  have  been  unaf- 
fected by  the- delivery  of  WIC  program  benefits  or  prenatal  care. 

Among  those  receiving  initial  and  followup  interviews,  women  were 
excluded  from  the  analyses  if  they  were  diagnosed  as  diabetic  (n  =  133),  if 
they  reported  being  prescribed  a  diabetic  diet  (n  =  15),  if  their  dietary 
recall  was  only  partially  completed  (n  =  2) ,  or  if  the  recall  included 
amounts  of  a  macronutrient  that  were  implausibly  high.  Five  hundred  and 
twenty-five  recalls  with  suspect  nutrient  intakes  (251  at  initial  interview 
and  274  at  followup)  were  reviewed  for  recording  and  other  errors.  Thir- 
teen recalls  were  finally  rejected  because  of  suspicious  entries  that  could 
not  be  resolved. 

WIC  status  for  these  analyses  is  defined  as  WIC  (women  who  were  being 
enrolled  in  WIC  at  initial  interview  and  who  were  drawn  from  a  nationally 
representative  sample  of  WIC  recipients),  WIC/control  (women  enrolled  as 
controls  at  initial  interview  but  who  were  subsequently  enrolled  in  the  WIC 
program  prior  to  the  followup  interview),  and  control  women  (those  enrolled 
as  controls  at  initial  interview  and  not  subsequently  enrolled  in  WIC) . 
For  reporting  purposes,  dietary  results  are  presented  contrasting  both  the 
WIC  and  WIC/control  groups  with  control  women. 
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Mean  Nutrient  Intake  at  Recruitment 


The  following  analyses  were  conducted  for  each  of  the  15  nutrients 
available'  in  the  nutrient  database: 

The  mean  nutrient  intake  at  recruitment  into  the  study  was  cal- 
culated, adjusted  only  for  duration  of  gestation  at  registration 
into  the  study. 

The  mean  nutrient  intake  at  recruitment  into  the  study  was  calcu- 
lated, adjusted  for  duration  of  gestation  at  registration  and 
also  for  35  maternal  characteristics  that  might  have  affected 
nutrient  intake  and  might  have  distorted  study  results  if  present 
at  unequal  rates  across  study  groups.  Characteristics  included 
maternal  ethnicity;  age;  parity;  delivery  of  low-birthweight 
infants  or  stillbirths;  cigarette  smoking;  marital  status; 
receipt  of  Medicaid,  Aid  to  Families  with  Dependent  Children 
(AFDC)  (welfare)  and  Food  Stamps;  number  of  hours  of  work  and 
level  of  exertion  of  work;  availability  of  kitchen  facilities  in 
the  home;  family  income  and  household  size;  parental  education, 
occupation,  and  employment  status;  and  whether  the  index  day's 
dietary  intake  was  considered  usual.  (These  covariates  are 
specified  in  Volume  IV,  Appendix  V-A.) 

These  first  two  analyses  serve  two  functions.  First,  they  permit  a 
measure  of  comparability  of  initial  dietary  intakes  across  groups.  If 
disparity  exists  across  groups,  subsequent  intake  after  program  enrollment 
may  be  argued  to  be  influenced  by  the  noncomparable  initial  intake,  even 
with  analytic  control  for  initial  intake.  Second,  the  control  group,  in 
general,  was  more  privileged  than  those  enrolled  in  the  WIC  program.  Thus, 
when  adjustments  are  made  for  this  large  array  of  characteristics,  true 
differences  may  emerge  or  spurious  and  confounded  differences  that  were 
functions  of  maternal  characteristics  might  be  eliminated. 

If  adjustment  procedures  change  estimates  of  differences  across  the 
study  group  minimally,  observed  differences  are  more  likely  to  be  real  and 
not  due  to  confounding.  Thus,  although  groups  are  different  for  several 
social  or  demographic  characteristics,  these  differences  are  not  operative 
on  the  outcomes  under  study.  Unless  otherwise  stated,  the  reported  results 
for  initial  intake  referred  to  in  the  text  are  those  adjusted  for  the 
larger  set  of  covariates. 

Mean  Nutrient  Intake  at  Followup 

The  following  analyses  were  conducted   for  each  of  the  15  nutrients: 

•  The  intake  at  followup  in  late  pregnancy  was  calculated,  adjusted 
only  for  the  duration  of  gestation  at  registration  into  the 
study,  the  duration  of  gestation  at  followup,  and  the  reported 
intake  of  that  nutrient  at  registration.     These  group  differences 


V-6 


in  reported  nutrient  intake  at  followup  are  for  change  in  nutri- 
ent intake,  since  intake  is  adjusted  for  initial  intake. 

The  intake  at  followup  was  calculated,  adjusted  for  duration  at 
registration  and  at  initial  and  followup  visits,  the  initial 
reported  nutrient  intake,  and  the  same  set  of  maternal  covariates 
as  above.  These  covariates  relate  only  to  maternal  characteris- 
tics known  at  registration  into  the  study  and  contain  no  informa- 
tion on  change  after  registration.  Thus,  the  results  of  this 
analysis  are  the  estimates  of  the  effect  of  the  WIC  program  and, 
unless  otherwise  stated,  the  contrasts  that  are  adjusted  for 
these  characteristics  known  at  recruitment  into  the  study  are  the 
results  for  dietary  intake  at  followup  referred  to  in  the  text. 

Finally,  the  intake  at  followup  in  late  pregnancy  .was  calculated, 
adjusted  not  only  for  maternal  characteristics  at  registration  in 
the  study,  but  also  change  between  recruitment  into  the  study  and 
followup  that  might  have  mediated  some  of  the  effects  of  the  WIC 
program.  (See  Volume  IV,  Appendix  V-A3  for  complete  specifica- 
tion.) Information  is  included  on  how  many  times  the  woman 
received  dietary  counseling,  from  whom,  and  whether  she 
considered  it  to  be  effective;  on  change  in  whether  she  was 
working,  hours  worked,  hours  on  feet  at  work,  and  level  of  exer- 
tion at  work;  whether  the  womans'  diet  at  followup  was  unusual; 
whether  she  reported  pica,  the  number  of  prenatal  visits  between 
recruitment  and  followup,  and  change  in  cigarette  smoking.  The 
rationale  for  this  analysis  is  that  the  effects  of  the  WIC  pro- 
gram are  possibly  mediated  by  factors  in  addition  to  the  simple 
provision  of  food  supplements.  For  example,  counseling  may  have 
led  to  other  advantageous  health  behaviors,  such  as  decreased 
smoking  or  improved  eating  patterns.  It  is  conceivable  that  part 
of  the  WIC  benefit  may  have  been  to  allow  women  to  reduce  the 
time  spent  at  work,  particularly  heavy  work.  The  difference 
between  the  estimated  WIC  program  effect  in  analysis  compared  to 
this  analysis  is  an  estimate  of  the  WIC  effect  associated  with 
activities  other  than  distribution  of  food. 

Scope  of  Analyses 

The  above  five  analyses  were  carried  out  for: 
Mean  intakes  of  each  of  the  15  nutrients. 

The  proportion  of  women  in  each  study  group  reporting  low  intake 
for  each  of  11  nutrients. 

The  mean  nutrient  intake  adjusted  for  the  concurrent  caloric 
intake. 

The  nutrient  intake  from  foods  that  are  supplied  directly  by  the 
WIC  program. 


V-7 


The  proportion  of  women  in  each  study  group  reporting  low  intake  was 
established  by  using  100  percent  of  the  Recommended  Energy  Intake  and 
77  percent  of  the  RDA  for  all  other  nutrients  (National  Research  Council, 
1980)..  It  is  estimated  that  at  77  percent  of  the  RDA,  50  percent  of  the 
population  has  an  adequate  intake.  The  RDAs  for  pregnancy  were  chosen  from 
the  levels  for  women  between  19  and  22  years  of  age,  as  did  Edozien  et  al. 
(1976a,  1976b,  1979).  (There  is  little  difference  between  these  RDAs  and 
those  for  women  below  19  or  over  22.)  Deficiency  of  fat  and  carbohydrate 
intake  was  not  studied  since  there  are  no  RDAs,  and  an  analysis  of  the  RDA 
for  iron  intake  in  pregnancy  was  omitted  since  there  is  no  RDA,  but  rather 
a  recommendation  that  all  pregnant  women  receive  30  to  60  mg  of  elemental 
iron  daily.  Such  high  intake  requires  iron  supplements  and  is  outside  that 
routinely  available  from  dietary  sources. 

The  mean  nutrient  intake  adjusted  for  the  concurrent  caloric  intake  is 
equivalent  to  nutrient  density.  This  analysis  permits  an  assessment  of 
whether  an  incremental  intake  of  each  nutrient  was-  over  and  above  differ- 
ences in  caloric  intake  (i.e.,  whether  the  diets  were  more  nutrient  dense). 

The  assessment  of  nutrient  intake  from  WIC  foods  helps  to  estimate 
whether  any  changes  in  diet  caused  by  enrollment  in  the  WIC  program  were 
mediated  by  foods  available  from  the  WIC  food  package.  If  changes  in 
nutrient  intake  were  from  WIC  foods  then  the  receipt  of  WIC  food  packages 
was  certainly  important  (although  it  would  still  be  uncertain  whether 
nutrition  education  had  a  major  influence).  If  increased  nutrient  intake 
associated  with  the  WIC  program  was  not  mediated  specifically  by  WIC  foods 
but  was  contributed  by  all  foods  in  the  diet,  the  nutrition  education 
component  of  WIC  was  probably  more  important  than  the  provision  of  food. 

Presented  in  Volume  IV,  Appendix  V-A  are  the  means,  standard  devia- 
tions, and  variable  definitions  for  all  variables  included  in  the  linear 
multiple  regression  models  used  for  dietary  analyses.  In  Appendices  V-B-1 
and  V-B-2,  the  complete  set  of  regression  analyses  for  two  nutrients, 
calories  and  iron,  are  displayed  to  give  the  reader  an  example  of  the  way 
our  analytic  strategies  have  been  applied. 

3.  Results 

Analyses  are  presented  based  on  paired  recalls  for  3,473  women:  2,762 
in  the  WIC  group,  181  who  initially  were  controls  but  who  subsequently 
enrolled  in  the  WIC  program,  and  530  residual  controls. 

Initial  mean  nutrient  intakes  were  not  significantly  different  across 
the  three  study  groups,  either  in  the  partially  or  fully  adjusted  analyses. 
Adjustment  for  the  full  array  of  maternal  characteristics  changed  estimated 
differences  in  initial  caloric  intake  between  the  WIC  and  control  groups  by 
less  than  10  calories.  Thus,  all  three  study  groups  were  following  diets 
that  were  indistinguishable  in  nutrient  content  at  entry  into  the  study, 
and  adjusting  for  a  large  array  of  maternal  sociodemographic  and  health 
characteristics  had  little  or  no  effect  on'  these  estimates.  These  obser- 
vations increase  the  credibility  of  study  results  since  nutrient  intake  was 
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similar  at  the  onset  of  the  study,  and  sociodemographic  differences  that 
did  exist  across  study  groups  did  not  influence  estimated  nutrient  intake. 


As  a  measure  of  the  reliability  of  the  24-hour  Dietary  Recalls  at 
initial  and  followup  interviews,  the  variance  ratios  for  each  nutrient  were 
(t^Kulated  from  correlation  coefficients  partialled  for  income  at  initial 
interview,  ethnicity,  WIC  status  (WIC,  WIC/control,  control),  and  duration 
of  gestation  at  both  interviews.*  Variance  ratios  were  considerably  higher 
than  those  found  in  other  studies.  Rush  and  Kristal  (1982)  and  Beaton 
et  al.  (1979)  found  variance  ratios  of  1.14  and  1.40  for  energy,  while  it 
was  2.54  in  this  study.  A  reason  for  the  greater  unreliability  in  this 
study  may  have  been  the  relative  inexperience  of  the  field  operatives.  On 
the  other  hand,  such  unreliability  is  likely  to  make  all  estimates  of 
association  of  dietary  change  due  to  the  WIC  program  more  difficult  to 
detect  and  alone  cannot  cause  program  effects  to  be  overestimated. 

There  were  three  significant  differences  in  the  nutrient  densities  at 
initial  interview  between  the  relatively  few  WIC/ controls  (n  =  180)  and 
controls  (see  Volume  IV,  Appendix  V-B-3).  Control  women  who  later  enrolled 
in  the  WIC  program  had  initial  diets  more  dense  in  carbohydrates  and  less 
dense  in  fat  and  phosphorus.  These  results  are  likely  to  be  chance  find- 
ings. 

More  important  are  the  significantly  greater  intakes  at  study  recruit- 
ment from  WIC  foods  by  the  initial  WIC  sample  for  most  nutrients.  The 
absolute  magnitudes  are  small,  but  the  relationships  are  consistent.  While 
only  49  of  2,756  (1.8  percent)  women  in  the  WIC  sample  had  initial  dietary 
recalls  that  referred  to  a  day  when  they  were  already  enrolled  in  the  WIC 
program,  intake  might  have  been  affected  by  the  presence  of  children  in  the 
h^^ehold  who  were  WIC  recipients. 

In  any  case,  these  reportedly  greater  nutrient  intakes  from  WIC  foods 
at  study  onset  would  minimize  estimated  effects  of  the  WIC  program  on 
intake  of  WIC  foods  at  followup,  since  followup  intake  was  adjusted  for  the 
initial  intake  of  WIC  foods.  Thus,  estimated  effects  of  the  WIC  program  on 
nutrient  increases  from  WIC  foods  would  tend  to  be  low  if  some  women  had 
initial  dietary  recalls  affected  by  prior  contact  of  other  family  members 
with  the  WIC  program.  This  effect  should  have  led  only  to  low,  and  not 
high,    estimates  of  effects  of  the  WIC  program  on  intakes  of  WIC  foods. 

In  the  fully  adjusted  analyses,  there  were  no  significant  differences 
between  initial  WIC  recruits  and  controls  in  the  proportion  of  women  at 
initial  interview  with  low  nutrient  intake.  In  the  analysis  adjusted  only 
for  duration  of  gestation  at  interview,  WIC/control  women  had  a  signifi- 
cantly greater  frequency  of  low  niacin  intake  than  controls. 


*Variance  ratio  =  The  higher  the  variance  ratio,  the  lower  the  relia- 

bility. With  a  variance  ratio  of  two,  a  true  correlation  of  one  between 
diet  and  some  other  factor  would  be  attenuated  to  0.58. 
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WIC  Program  Participation 


Provided  below  are  descriptions  of  dietary  intake  at  followup  for  the 
15  nutrients  analyzed  for  WIC  participants,  WIC/control  women,  and 
controls.'  The  results  are  summarized  in  Tables  V-1  through  V-4.  The 
adjusted  mean  intake  of  controls  is  presented  in  the  right  column  of  the 
tables  for  each  analysis  and  the  (adjusted)  group  differences  in  the  two 
left  columns. 

Energy.  Increases  in  caloric  intake  in  both  VIC  groups  at  the  time  of 
reevaluation  were  significant,  both  in  the  partially-  and  fully  adjusted 
analyses  (see  Table  V-1).  The  WIC  group  reported  consuming  111  calories 
more  than  controls  (p  <  0.01)  and  the  WIC/control  group  reported  consuming 
142  calories  more  than  controls  (p  <  0.05).  Approximately  29  percent  of 
the  increment  in  the  WIC  group  and  23  percent  of  the  increment  in  the 
WIC/controls  group  was  associated  with  the  set  of  possible  mediating  vari- 
ables (not  displayed) .  This  suggests  effects  of  the  WIC  program  of 
moderate  magnitude  over  and  above  the  provision  of  food.  The  differences 
in  overall  intake  associated  with  WIC  benefits  (111  and  142  calories)  are 
entirely  accounted  for  by  the  differences  in  caloric  intake  from  WIC  foods 
(128  and  152  calories).* 

A  little  less  than  half  the  incremental  calories  from  WIC  foods  were 
supplied  by  dairy  foods  (70  and  72  calories  in  the  WIC  and  WIC/control 
groups)  smaller  but  about  equal  amounts  from  Juices  and  cereals  (26  and  29 
calories,  respectively,  in  the  WIC  group  and  29  and  35  calories  in  the  WIC/ 
control  group)  and  still  smaller  amounts  from  other  potential  WIC  foods  (18 
and  20  calories  among  WIC  and  WIC/control  groups)  (see  Table  V-4) . 

While  the  increments  in  caloric  intake  of  5.8  percent  to  7.5  percent 
(111  and  142  calories)  from  WIC  program  participation  may  not  appear  to  be 
very  great,  they  are  similar  to  reported  increments  in  studies  among 
deprived  women.  For  instance.  Mora  et  al.  (1979)  supplied  over  800 
calories  per  day  in  their  supplementation  trial  of  poor  pregnant  women  in 
Bogota,  but  women  reported  increasing  intake  by  only  133  calories  per  day. 
The  INCAP  studies  in  Guatemala  posited  effects  on  fetal  growth  from  con- 
sumption of  20,000  incremental  calories  over  the  course  of  pregnancy,  an 
average  of  about  75  calories  a  day  (Habicht  et  al.,  1974).  Rush  et  al. 
(1980a,  1980b)  observed  increments  of  over  200  calories  a  day  from  supple- 
mentation in  a  randomized  trial  in  New  York,  but  such  increments  were 
exceptional . 

The  residual  group  of  controls  at  followup  was  more  likely  to  have  low 
caloric  intake  than  at  the  initial  visit  (79  percent  vs.  74  percent)  (see 
Table  V-2).     Both  groups  of  WIC  recipients  were  significantly  less  likely 


*Data  reported  for  nutrient  intakes  from  WIC  foods  in  Tables  V-1  and  V-4 
vary  due  to  slight  differences  between  the  two  analyses.  These  differ- 
ences  do   not   affect   statistical   significance  between  groups  in  any  way. 
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Table  V-2 


Proportion  of  Women  with  Dietary  Intakes  Below  the  100th 
Percentile  of  the  Recommended  Energy  Intake  and  Below  the 
77th  Percentile  of  Recommended  Daily  Allowances  (RDAs) 
for  Selected  Nutrients 


Proportion  with  intake  under  the  77th 
 percentile  of  the  RDA  (%)^ 


WIC  status 

Controls  at 

registration 

Nutrient 

WIC  at 
regis- 
tration 

WIC  at 
followup 

Controls 
at 

followup 

Energy  (kcal) 

Initial^ 
Followup 

.33 

-5.60-'^ 

-4.22 
-8.16* 

73.75 
78.81  - 

Protein  (g) 
Initial 
Followup 

-.25 
-2.38 

.20 
-6.84 

30.68 
31.79 

Calcium  (mg) 
Initial 
Followup 

-1.87 
-8.08**^> 

4.45 
-12.14''^-  - 

58.23 
59.84 

Magnesium  (mg) 
Initial 
Followup 

-4.23^^ 
-6.90^-'^'* 

-6.59 
-6.46* 

83.50 
84.17 

Phosphorus  (mg) 
Initial 
Followup 

.73 
-5 . 86^-^- 

-.92 

-11,73*-* 

29.56 
32.21 

Vitamin  A  (lU) 
Initial 
Followup 

-.51 
-3.87 

-.38 
-7.68 

54.39 
50.15 

Thiamin  (mg) 
Initial 
Followup 

-.49 
-6.80** 

.40 

-10.97'Wr 

45.53 
45.16 

Riboflavin  (mg) 
Initial 
Followup 

1.45 
-5 . 40** 

3.56 

26.90 
27.96 

(continued) 


V-13 


Table  V-2  (continued) 


Nutrient 


Proportion  with  intake  under  the  77th 
 percentile  of  the  RDA  (%)^ 

WIC  status 


WIC  at 
regis- 
tration 


Controls  at  registration 


WIC  at 
followup 


Controls 
at 

followup 


Niacin  (mg) 
Initial 
Followup 

Vitamin  Bg  (mg) 
Initial 
Followup 

Vitamin  8^2  (""eg) 
Initial 
Followup 

Vitamin  C  (mg) 
Initial 
Followup 


3.71 
.28 


4.06 
•3.87 


.62 


-6.44'V-> 


-1.61 
-8.90''-'-'* 


7.72 
.88 


5.05 
•2.50 


3.41 
.9.92-v 


-.70 

•9.52^^ 


27.77 
27.88 


70.76 
72.46 


34.48 
39.87 


40.82 
41.44 


Total  (n) 


2,762 


180 


530 


'^p  <  0.05. 
'"''p  <  0.01. 
VrA-sVp  <  0.001. 

For  pregnant  women  age  19-22  (National  Research  Council  Food 
and  Nutrition  Board,  1980). 

^Control  group  means  and  dif f erences . f or  WIC  groups.  Signifi- 
cance refers  to  difference  from  control  group  means. 

c 

Percent  less  than  the  100th  percentile  of  the  Recommended 
Energy  Intake  for  energy. 

*^Initial  interview  controlled  for  gestation  at  registration  and 
maternal  characteristics  at  registration  into  study.  (See 
Volume  IV,  Appendix  V-A-3,  for  full  covariate  list.) 

Followup  interview  controlled  for  initial  intake,  duration  of 
gestation  at  both  interviews,  and  maternal  characteristics 
at  registration  into  the  study. 
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to  have  low  caloric  intake  at  revisit  than  controls:  5.6  percent  fewer 
among  the  initial  WIC  sample  (p  <  0.01)  and  8.2  percent  fewer  among  those 
who  had  been  controls  but  who  later  enrolled  in  the  WIC  program  (p  <  0.05). 
Twenty-six  percent  of  the  increment  between  the  initial  WIC  group  and 
controls  'and  16  percent  among  WIC/controls  and  controls  were  mediated  by 
factors  other  than  the  provision  of  food,  again  implying  moderate  effects 
over  and  above  the  availability  of  the  WIC  food  package. 

The  mean  intakes  of  the  entire  population  of  pregnant  women  were  far 
lower  than  Recommended  Energy  Intakes.  At  followup,  mean  intakes  of  the 
WIC,  WIC/control,  and  control  groups  were  84  percent,  85  percent,  and 
79  percent  of  the  Recommended  Energy  Intake,  respectively  (see  Table  V-3; 
also  Volume  IV,  Appendix  V-B-4) .  These  recommended  levels  are  consistent 
with  most  empirical  research  on  diet  intake,  either  during  pregnancy  or 
among  women  of  childbearing  age,  in  this  country.  For  example,  pregnant 
and  lactating  women  (n  =  471,  mostly  pregnant)  in  the  Ten  State  Survey 
consumed  1,973  kcal,  or  82  percent  of  the  RDA  per  day. 

Protein.  The  mean  total  protein  intake  among  controls  fell  from 
81  g/day  at  recruitment  to  76  g/day  at  followup,  although  the  frequency  of 
intake  below  77  percent  of  the  RDA  remained  nearly  constant  across  time 
(30.7  percent  and  31.8  percent).  At  followup,  both  WIC  groups  were  con- 
suming more  protein  than  controls  were  consuming  (5.2  g,  p  <  0.01  among  the 
WIC  group,  and  6.5  g,  not  significant  [n.s.]  among  WIC/controls).  These 
protein  increases  supplied  18.7  and  18.3  percent  of  the  caloric  increments 
associated  with  WIC  participation.  These  protein  densities,  neither  low 
nor  high,  are  in  the  range  of  generally  nutritious  diets.  The  differences 
in  protein  intake  between  the  WIC  and  control  groups  were  supplied  by  WIC 
foods;  the  estimated  differences  in  protein  intake  from  WIC  foods  were 
nearly  identical  to  estimates  of  differences  in  total  intake.  About  two- 
thirds  of  the  incremental  intake  in  protein  from  WIC  foods  was  from  dairy 
products  (see  Table  V-4;  also,  Appendix  V-B-5). 

Finally,  reductions  in  the  frequency  of  low  protein  intake  were  asso- 
ciated with  WIC  benefits   (see  Table  V-2) ,  but  they  were  not  significant. 

Fat  and  Carbohydrate.  The  difference  in  caloric  intake  in  the  WIC 
groups  at  followup,  compared  to  controls,  was  contributed  more  by  carbohy- 
drate (12.5  g  [p  <  0.05]  and  17.8  g  [n.s.],  or  50  kcal  and  71  kcal,  in  the 
initial  WIC  and  WIC/control  groups,  respectively)  than  by  fat  ([4.7  g  [p  < 
0.05]  and  4.9  g  [n.s.],  or  42  and  44  kcal,  in  the  WIC  and  WIC/control 
groups,  respectively).  Table  V-1  summarizes  these  findings.  The  incre- 
ments in  fat  for  the  total  diet  were  nearly  identical  to  the  estimates- of 
increments  from  WIC  foods,  which  is  parallel  to  the  findings  in  protein 
intake. 

Calcium.  Initial  WIC  recruits  reported  consuming  43  mg  more  calcium 
at  registration  than  controls  (n.s.)  and  59  mg  more  from  WIC  foods  (p  < 
0.05,  see  Appendix  V-B-3).  (Because  all  analyses  of  intake  after  enroll- 
ment in  the  WIC  program  are  adjusted  for  initial  levels,  the  higher  levels 
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at  recruitment  do  not  lead  to  overestimates  of  program  effects  at  follow- 
up.)  The  WIC  group  reported  eating  133  mg  more  per  day  than  controls  at 
followup  (p  <  0.001),  and  WIC/control  women  reported  eating  173  mg  more  (p 
<  0.001)..  After  control  for  caloric  intake,  the  differences  were  still 
substantial  (94  and  108  mg)  and  highly  significant.  Thus,  while  part  of 
the  difference  was  due  to  an  increase  in  overall  dietary  intake,  most  was 
due  to  a  change  in  nutrient  density.  The  reported  differences  in  intake 
were  due  entirely  to  foods  available  in  the  WIC  package  (139  and  151  mg) . 
Almost  all  of  this  incremental  intake  was  from  dairy  foods  (see  Table  V-4) . 

Some  58  percent  of  control  women  had  low  calcium  intake  at  registra- 
tion, and  60  percent  had  low  calcium  intake  at  later  assessment  (see  Table 
V-2) .  There  were  no  significant  differences  in  the  frequency  of  low  intake 
between  the  WIC  groups  and  control  women  at  registration,  but  there  was  a 
significant  decrease  in  the  rate  of  low  intake  after  study  enrollment 
(8.1  percent  less  in  the  initial  WIC  sample  [p  <  0.001];  12.1  percent  less 
among  those  who  had  been  controls  [p  <  0.01]).  In  the  WIC  group  about 
26  percent  and  in  the  WIC/control  group  16  percent  of  the  increase  can  be 
attributed  to  mediating  factors  associated  with  WIC  over  and  above  the  food 
package  (see  Volume  IV,  Appendix  V-B-3) .  The  greatest  part  of  the  benefit 
was  thus  associated  with  the  provision  of  food. 

Magnesium  and  Phosphorus.  WIC  participation  was  associated  with  25  mg 
greater  magnesium  intake  in  the  WIC  group  (p  <  0.001)  and  21  mg  among 
WIC/control  women  (n.s.),  and  133  mg  greater  phosphorus  intake  (p  <  0.001) 
in  the  WIC  group,  and  169  mg  among  WIC/control  women  (p  <  0.01)  (see 
Table  V-1).  These  differences  were  contributed  by  WIC  foods.  The  richest 
sources  of  both  nutrients  were  WIC  dairy  foods  (see  Table  V-4),  but  sub- 
stantial   contributions    came    from   juices,    cereals,    and   other  WIC  foods. 

Eighty-four  percent  of  control  women  reported  low  magnesium  intake  at 
both  study  onset  and  followup,  and  at  both  visits  fewer  women  in  the  WIC 
group  had  low  intake  (4.2  percent  fewer  at  initial  intake  [p  <  0.05]  and 
6.9  percent  fewer  at  followup  [p  <  0.001]).  Among  WIC/control  women, 
6.6  percent  fewer  had  low  intake  at  initial  interview  (n.s.)  and.  6.5  per- 
cent fewer  had  low  intakes  at  followup  (p  <  0.05)  compared  to  control 
women.  Thirty  percent  of  control  women  at  initial  interview  and  32  percent 
at  followup  had  low  phosphorus  intakes;  both  WIC  groups  had  nearly  iden- 
tical rates  to  those  of  controls  at  initial  interview  but  substantially 
lower  rates  at  followup  (about  6  percent  fewer  in  the  WIC  group  [p  <  0.01] 
and  12  percent  fewer  among  WIC/controls  [p  <  0.01]). 

Iron.  There  were  no  differences  in  mean  iron  intake  at  initial  visit 
across  study  groups.  Highly  significant  increments  were  associated  with 
WIC,  both  in  the  WIC  group  (3.2  mg;  p  <  0.001)  and  among  WIC/controls 
(4.5  mg;  p  <  0.001).  The  bulk  of  the  effect  of  participation  in  the  WIC 
program  was  on  nutrient  density  and  was  thus  over  and  above  changes  in 
caloric  intake  (see  Appendix  V-B-3).  Mediating  factors  other  than  food 
supplements  accounted  for  only  10  percent  of  the  difference  in  the  WIC  and 
WIC/control  groups.     The  increase  in  mean  iron  intake  was  entirely  account- 
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ed  for  by  reported  differences  in  intake  from  foods  available  in  WIC  food 
packages.  At  followup,  control  women  were  getting  a  very  small  amount  of 
iron  from  potential  WIC  foods  (2  mg) ,  while  the  WIC  and  WIC/control  groups 
consumed  about  6.8  and  8.2  mg,  respectively.  Most  of  the  increase  in  iron 
f^^^WIC  foo.ds  was  supplied  by  cereals  (3.5  mg  greater  than  controls  among 
t^^BlC  group  and  4.9  mg  greater  than  controls  among  WIC/controls  from  WIC 
c^^als).  The  other  three  categories  of  WIC  foods  in  total  supplied  less 
than  half  a  milligram  of  incremental  iron. 

The  frequency  of  low  intake  of  iron  was  not  calculated  since  no  RDA 
has  been  established  for  pregnancy. 

Vitamin  A.  There  were  no  significant  differences  in  mean  Vitamin  A 
intake  or  in  the  frequency  of  low  Vitamin  A  intake  associated  with  the  WIC 
program.  There  were  significant  increases  in  mean  intake  from  WIC  foods  of 
1,084  and  1,456  international  units  (lU)  in  the  WIC  and  WIC/control  groups, 
respectively,  compared  to  the  controls  (p  <  0.001). 

Thiamin.  Neither  the  mean  intake  nor  the  proportion  of  women  with  low 
intake  was  different  across  study  groups  at  registration.  There  were 
highly  significant  increases  in  mean  intake  in  both  WIC  groups  at  followup 
(0.34  mg  and  0.46  mg,  both  p  <  0.001).  Most  of  this  change  was  in  nutrient 
density,  rather  than  associated  with  increased  total  caloric  intake  (see 
Volume  IV,  Appendix  V-B-3).  After  control  for  differences  in  caloric 
intake,  these  differences  in  nutrient  density  were  0.26  and  0.36  mg  (both  p 
<  0.001).  The  reported  differences  of  0.35  and  0.45  mg  (both  p  <  0.001)  in 
intake  from  WIC  foods  were  almost  identical  to  the  increments  in  the  total 
diet.  By  far,  the  largest  component  of  the  difference  in  intake  between 
th||tfiC  groups  and  controls  was  contributed  by  WIC  cereals.  While  differ- 
eifl^Hfrom  dairy  products,  juices,  and  other  WIC- foods  were  statistically 
sigaTficant,  they  were  of  low  magnitude. 

Forty-five  percent  of  control  women  had  low  thiamin  intakes  at  follow-- 
up,  with  about  7  percent  fewer  in  the  WIC  sample  (p  <  0.01)  and  11  percent 
fewer  among  WIC  women  who  had  been  controls  (p  <  0.01). 

Riboflavin.  There  were  no  significant  differences  across  study  groups 
in  either  mean  intake  or  in  the  likelihood  of  low  intake  of  riboflavin  at 
registration.  Highly  significant  increments  in  mean  intake  of  riboflavin 
were  associated  with  WIC  enrollment  at  followup  (0.37  mg  in  the  WIC  group 
(p  <  0.001)  and  0.55  mg  among  WIC/controls  (p  <  0.00^]).  At  followup, 
28  percent  of  control  women  had  low  riboflavin  intake;  5.4  percent  fewer 
women  in  the  WIC  sample  (p  <  0.01)  and  10  percent  fewer  in  the  WIC/control 
group  (p  <  0.01)  had  low  intakes.  The  increment  in  riboflavin  was  mostly 
from  increased  nutrient  density  (see  Appendix  V-B-3).  The  entire  differ- 
ence in  mean  total  intake  was  contributed  by  differences  in  intake  of  food 
available  from  the  WIC  package.  About  two-thirds  of  the  increment  was  from 
cereals,  and  one-third  was  from  dairy  products. 
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Niacin.  Total  mean  intake  of  niacin  at  study  recruitment  was  unrelat- 
ed to  whether  or  not  a  woman  received  subsequent  WIC  benefits.  However, 
frequency  of  low  intake  was  higher,  although  not  significantly,  in  both  WIC 
groups  (31.5  percent  in  the  WIC  group  and  35.5  percent  among  WIC/controls 
vs..  27.8  percent  among  controls).  At  followup,  both  WIC  groups  were  eating 
significantly  more  niacin  (3.2  mg  more  in  the  WIC  group  [p  <  0.001],  and 
4.7  mg  more  among  WIC/controls  [p  <  0.001]).  These  differences  were 
supplied  by  WIC  foods,  predominantly  WIC  cereals  (see  Table  V-4) . 

The  rate  of  low  intake  at  followup  among  controls  was  27.9  percent. 
Rates  of  low  intake  among  both  WIC  groups  were  essentially  identical  with 
that  of  controls. 

Vitamin  Bq,  The  total  mean  intake  at  registration  was  not  signifi- 
cantly different  across  study  groups.  Both  WIC  groups  were  4  to  5  percent 
more  likely  to  have  low  intakes  than  controls  at  registration,  but  these 
differences  were  not  significant.  At  followup,  highly  significant  incre- 
ments in  Vitamin  Bq  intake  were  associated  with  the  WIC  program  (WIC  group, 
0.34  mg  more  than  controls  [p  <  0.001];  WIC/controls,  0.35  mg  more  than 
controls  [p  <  0.01]).  While  women  in  both  WIC  groups  more  often  had  low 
intake  at  registration,  the  WIC  group  was  3.9  percent  less  likely  and 
WIC/controls  were  2.5  percent  less  likely  than  residual  controls  to  have 
low  intake  at  followup  (both  nonsignificant). 

'  The  entire  increment  in  Vitamin  Bg  was  accounted  for  by  foods  avail- 
able in  the  WIC  package,  and  by  far  the  largest  sources  were  WIC  cereals 
(see  Table  V-4) . 

Vitamin  Bi^.  No  significant  differences  in  total  mean  intake  or 
frequency  of  low  intake  at  study  onset  were  associated  with  the  WIC  group. 
At  followup,  both  WIC  groups  were  consuming  significantly  more  Vitamin  B12 
[(WIC  group,  1.3  |Jg  (p  <  0.05);  WIC/control  group,  2.3  Mg  (p  <  0.05)]  than 
those  who  had  been  controls  (2.3  Mg,  p  <  0.05).  The  differences  in  Vita- 
min Bi2  from  controls  were  entirely  accounted  for  by  foods  available  from 
the  WIC  package,  mostly  cereals  (1.0  MS  more  than  controls  in  the  WIC 
group)  but  with  a  significant  contribution  from  dairy  foods  as  well 
(0.36  Mg). 

About  40  percent  of  controls  had  low  intake  of  Vitamin  B12  the  time 
of  resurvey;  6.4  percent  fewer  women  in  the  initial  WIC  sample  had  low 
intake  (p  <  0.01)  and  9.9  percent  fewer  among  those  who  had  been  controls 
(p  <  0.05). 

Vitamin  C.  There  were  no  significant  differences  across  study  groups 
in  either  mean  Vitamin  C  intake  or  in  likelihood  of  low  Vitamin  C  intake  at 
registration  into  the  study.  Significant  differences  in  mean  intake  at 
followup  were  associated  with  WIC  (32.4  mg  more  than  controls  among  the 
initial  WIC  sample  [p  <  0.001];  29.8  mg  more  than  controls  among 
WIC/controls    (p   <   0.01]).     At   followup,   41.4  percent  of  controls   had  low 
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intake  of  Vitamin  C.  The  rate  among  the  WIC  sample  was  8.9  percent  lower 
(p  <  0.001),  and  in  WIC/control  women  it  was  9.5  percent  lower  (p  <  0.05). 
Most  of  the  increased  intake  was  associated  with  increased  nutrient  density 
(see  Volume  IV,  Appendix  V-B-3).  Differences  in  intake  were  attributable 
t^l^ods  available  in  the  WIC  package,  mostly  juices,  but  with  a  major 
c^^Blbution  by  cereals. 

Maternal  Risk  Characteristics 

This  section  describes  subgroups  of  women  defined  by  several  charac- 
teristics, who  were  at  risk  of  poor  diet  and  who  responded  to  WIC  benefits. 
The  risk  characteristics  studied  were  maternal  age,  height,  cigarette 
smoking,  ethnicity,  marital  status,  education,  income,  and  receipt  of  AFDC 
and/or  Food  Stamps.  The  relationship  of  WIC  study  group  status  to  initial 
mean  intake  was  estimated  at  registration  into  the  study  and  at  followup 
for  all  15  nutrients.  First,  the  duration  of  gestation  was  used  to  adjust 
at  initial  dietary  recall  and  then  all  other  covariates.  At  followup,  the 
analyses  were  for  intake  adjusted  for  initial  intake  and  duration  of  gesta- 
tion and  then  also  for  the  array  of  maternal  characteristics  at  recruitment 
into  the  study.  These  were  maternal  characteristics  ascertained  before 
onset  of  participation  in  the  WIC  program  and  that  therefore  could  not  have 
mediated  program  effects.  Dependent  variables  were  total  mean  intake, 
total  intake  adjusted  for  caloric  intake  (nutrient  density),  and  intake 
from  potential  WIC  foods.  Appendices  V-B-6  to  V-B-13  present  results  for 
all  of  these  analyses.  Table  V-5  presents  results  only  for  total  mean 
intake  at  followup,  adjusted  for  all  covariates,  and  only  if  at  least  one 
difference  between  either  WIC  group  and  controls  was  statistically  signifi- 
cant within  one  or  more  of  the  strata  defined  by  prior  maternal  risk  and 
fo&i^ight  key  nutrients:  energy,  protein,  calcium,  iron,  thiamin, 
V^^Hn  A,  Vitamin  Eg,  and  Vitamin  C.  Table  V-5  presents  mean  intakes  for 
co^^rol  women,  but  only  if  there  was  at  least  one  significant  difference 
across  the  strata. 

Maternal  Age.  Among  controls,  women  under  18  had  relatively  high 
caloric  and  calcium  intake.  Increments  associated  with  WIC  for  all  nutri- 
ents under  study  were  generally  low  among  these  youngest  women.  These 
small  differences  may  be  a  function  of  the  high  intake  among  youngest 
controls  for  energy.  However,  this  is  not  consistent  with  the  signifi- 
cantly higher  levels  of  iron,  thiamin,  and  vitamin  Bq  reported  for  the 
WIC/control  group. 

Maternal  Height.  Neither  control  group  intake  nor  the  increments  in 
mean  nutrient  intake  associated  with  the  WIC  program  were  consistently 
different  by  maternal  height.  There  was  no  evidence  that  short  women  were 
particularly  likely  to  report  lower  intakes.. 

Cigarette  Smoking.  Heavy  smoking  among  controls  was  associated  with 
significantly  higher  initial  calorie  intake  (see  Table  V-6)  and  with  sig- 
nificantly low  nutrient  density  of  protein,  iron,  and  Vitamin  C  (see  Appen- 
dix V-B-8).  However,  these  heavy  smoking  controls  (15+  cigarettes/day)  had 
low   energy    intake    at    followup    (1,773  kcal   versus    1,923  kcal   among  non- 
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smokers,  [n.s.]).  This  low  intake  among  heavy  smokers  was  more  than 
reversed  among  WIC  recipient  heavy  smokers.  Among  controls,  heaviest 
smokers  generally  had  the  lowest  intake  of  all  nutrients  at  followup.  except 
Vitamin  Q  (see  Table  V-5).  The  magnitude  of  differences  in  mean  intake 
associated  with  WIC  was  consistently  and  significantly  greatest  in  heaviest 
smokers,  except  for  Vitamin  C.  Thus,  the  WIC  program  appears  to  have  been 
successful  in  affecting  diets  of  heavy  smokers  (if  not  in  affecting  the 
rate  of  smoking) . 

Ethnicity.  The  effects  of  WIC  program  participation  on  mean  nutrient 
intake  appear  to  have  been  relatively  independent  of  the  ethnicity  of  the 
mother.  What  variability  there  was  in  caloric  and  calcium  benefits  seems 
to  reflect  more  the  variability  of  mean  intake  among  controls  than  the 
intake  levels  of  WIC  recipients. 

Marital  Status  and  Education.  The  impact  of  the  WIC  program  on  mean 
nutrient  intake  may  have  been  marginally  greater  among  married  and  more 
educated  women,  at  least  in  the  initial  WIC  group.  Differences,  however, 
were  small  and  would  appear  to  have  few  implications  for  changes  in  WIC 
program  design  or  implementation. 

Family  Income.  Increments  in  mean  nutrient  intake  associated  with  WIC 
program  participation  were  somewhat  greater  among  more  affluent  women,  at 
least  in  the  initial  WIC  group,  although  this  was  not  true  among 
WIC/controls . 

AFDC  and  Food  Stamps.  WIC  women  (WIC  and  WIC/control)  who  did  not 
receive  AFDC  or  Food  Stamps  generally  had  significantly  higher  intakes  of 
nutrients  compared  to  women  who  did  not  participate  in  WIC  or  AFDC  and  Food 
Stamps  (see  Table  V-5). 

Discussion.  These  analyses  suggest  that  WIC  program  effects  on  the 
nutrient  intake  in  maternal  diet  during  pregnancy  were  relatively  uniform 
across  groups  defined  by  the  maternal  risk  factors  used.  Thus,  control 
women  did  not  report  that  their  diets  were  much  worse  if  they  were  in 
particularly  vulnerable  groups,  nor  were  the  effects  of  WIC  benefits  much 
different  given  such  group  membership.  Exceptions  might  be  fewer  benefits 
among  pregnant  women  under  18  years  of  age,  considered  to  be  a  particularly 
at-risk  pregnancy  age  group,  and  greater  benefits  among  heaviest  smokers 
(15+  cigarettes/day). 

Other  Factors 

While  the  central  concern  of  this  chapter  is  the  relationship  of  WIC 
benefits  to  maternal  diet,  considerable  information  has  been  generated  on 
the  relationship  between  other  maternal  characteristics  and  initial  nutri- 
ent intake  and  change  in  nutrient  intake  and  on  health  care  and  other 
factors  besides  WIC  that  might  influence  change  in  intake  between  initial 
interview  and  followup.  This  section  summarizes  all  significant  regression 
coefficients  from  multiple  regression  analyses  of  initial  total  mean 
nutrient  intake  and  from  intake  at  followup,  controlled  for  initial  intake. 
(See  Table  V-7.) 
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Energy.  Energy  intake  at  initial  interview  was  significantly  related 
to  the  following  maternal  characteristics:  black  ethnicity  (99  kcal  more 
than  whites,  p  <  0.01),  maternal  age  (18  kcal  fewer  with  each  year  increase 
ij-^^e,  p  <  0.001),  height  (5  kcal  more  with  each  centimeter  of  height,  p  < 
),  work  in  skilled  trade  or  sales  (91  kcal  more  than  those  in  physical 
-*r,  service  6ccupations,  or  manufacturing,  p  <  0.05),  professional 
occupational  status  (183  kcal  more  than  those  doing  physical  labor  or  in 
manufacturing  or  service  occupations,  p  <  0.05),  husband  a  farm  worker 
(156  kcal  more  than  if  the  husband  is  in  physical  labor,  service,  or  manu- 
facturing, p  <  0.05),  number  of  hours  of  maternal  work  (7  kcal/day  greater 
with  each  increased  hour  of  work  per  week,  p  <  0.05),  smoking  (9  kcal  more 
for  each  cigarette  smoked,  p  <  0.001),  and  receipt  of  Food  Stamps 
(84  kcal/day  more  than  those  not  receiving  Food  Stamps,  p  <  0.05).  If  the 
woman  reported  that  the  intake  for  the  day  in  question  was  unusual,  she 
consumed  174  fewer  calories  (p  <  0.001),  and  intake  was  1.1  kcal  greater 
per  day  as  the  duration  of  gestation  at  the  time  of  recall  increased  (p  < 
0.01). 

At  the  followup  visit,  energy  intake  (adjusted  for  initial  intake  and 
thus  equivalent  to  change  in  energy  intake  from  initial  intake)  was  signif- 
icantly related,  in  addition  to  WIC  program  participation,  initial  intake, 
and  duration  of  gestation  at  initial  interview,  only  to  the  mother's  being 
a  farm  worker  (274  kcal  more,  p  <  0.05)  or  a  professional  (182  kcal  more,  p 
<  0.05),  both  compared  to  women  in  physical  labor,  service,  or  manufac- 
turing, and  to  whether  the  intake  for  the  index  day  was  considered  unusual. 

Thus,  while  numerous  maternal  characteristics  were  associated  with 
io'^ial  intake,  increased  energy  intake  during  pregnancy  was  far  less 
^^:table  and  VIC  program  participation  stands  out  as  one  of  the  few 
.^f icant  associations  (and  presumably  one  of  the  few  determinants)  of 
increased  energy  intake.  This  is  important  since  mean  energy  intake  was 
far  below  recommended  levels  in  the  study  population,  as  in  all  current 
dietary  surveys  of  young  American  women,  whether  pregnant  or  not. 

While  over  the  course  of  pregnancy  their  increments  in  skinfold  thick- 
ness and  weight  gain  were  lower  than  those  of  whites,  black  women  did  not 
report  lower  calorie  intake.  This  also  was  true  of  smokers:  while, they 
reported  greater  calorie  intake  at  initial  visit,  at  followup  they  had  low 
weight  gain  and  thin  skinfolds. 

Protein.  Initial  protein  intake  was  significantly  related  to  the 
following  maternal  characteristics:  gestational  age,  black  ethnicity, 
family  income,  smaller  household  size,  younger  age,  number  of  hours  of 
maternal  work  per  week,  work  in  sales  or  service  or  professional  occupation 
(vs.  physical  labor,  service,  or  manufacturing),  husband  is  a  farmer,  and 
cigarette  smoking  (see  Table  V-7).  (This  set  of  factors  was  similar  to 
those  for  caloric  intake.)  Increased  protein  density  at  initial  interview 
was  significantly  and  negatively  related  to  cigarette  smoking  (0.12  g  less 
per  cigarette  smoked,  p  <  0*05)  and  positively  related  to  lack  of  available 
kitchen  facilities  (5.12  g  more,  p  <  0.05). 
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At  followup,  increased  protein  intake  during  pregnancy,  in  addition  to 
WIC  program  participation,  was  related  only  to  the  mother's  being  in  farm 
or  professional  work  or  never  having  worked  (compared  to  women  in  physical 
labor,  service,  or  manufacturing  occupations),  whether  the  recall  was 
considered  unusual,  and  the  stage  of  gestation  at  interviews  (although  for 
duration  of  gestation,  it  was  in  the  opposite  direction  from  that  observed 
in  the  initial  interview) .  The  relationship  of  change  in  reported  intake 
was  significant  if  the  mother  stated  that  nutrition  education  had  affected 
the  way  she  was  eating  (3.9  g/day  more,  p  <  0.01).  Protein  density  at 
followup  was  significantly  related  to  greater  maternal  education  (0.63  g/yr 
of  education,  p  <  0.01),  smaller  household  size  (0.67  g  less,  p  <  0.01), 
the  woman's  never  having  worked  (2.97  g,  p  <  0.01),  whether  the  woman 
reported  that  her  eating  was  affected  by  nutrition  education  (2.3  g,  p  < 
0.05),  and  whether  the  woman's  eating  was  negatively  related  to  smoking  at 
followup  (0.20  g  less  per  cigarette  smoked,  p  <  0.05). 

Calcium.  Initial  calcium  intake  was  associated  with  much  the  same  set 
of  maternal  characteristics  as  caloric  intake,  with  several  marked  excep- 
tions. While  blacks  consumed  more  calories  than  whites,  they  ate  much  less 
calcium  (218  mg/day,  p  <  0.001),  which  may  reflect  the  higher  frequency  of 
lactose  intolerance  among  blacks.  Hispanics  also  consumed  less  calcium 
than  whites  (81  mg,  p  <  0.05),  and  the  unemployed  ate  far  less  calcium  than 
those  working  (236  mg,  p  <  0.01).  Women  farm  workers  followed  more  cal- 
cium-dense diets  (165  mg,  p  <  0.01),  and  the  calcium  density  of  the  initial 
diets  also  was  associated  with  amount  of  time  worked  each  week  (5  mg,  p  < 
0.01), 

At  followup,  the  change  in  calcium  intake  from  the  initial  recall  was 
significantly  lower  among  blacks,  those  of  "other"  ethnicity,  and  women  of 
higher  parity.  Calcium  intake  was  higher  if  the  woman  reported  that  nutri- 
tion education  affected  her  eating.  The  frequency  of  prenatal  visiting  was 
positively  related  to  increased  calcium  intake,  but  not  at  conventional 
levels  of  statistical  significance  (p  =  0.07).  The  relationship  with 
calcium  density,  however,  was  significant  (5  mg,  p  <  0.05). 

Iron.  Initial  iron  intake  was  significantly  related  only  to  Hispanic 
ethnicity  (1.3  mg  more  than  whites,  p  <  0.01),  and  the  husband  working  on  a 
farm  (2.1  mg  more  than  if  he  worked  in  physical  labor,  service,  or  manufac- 
turing, p  <  0.01).  In  addition,  the  iron  density  of  the  diet  was  nega- 
tively related  to  smoking  (0.06  mg  less  per  cigarette  smoked,  p  <  0.001). 

Increased  iron  intake  during  pregnancy  was  very  strongly  related  to 
WIC  and  otherwise  only  to  receipt  of  AFDC  (1.5  mg  more  than  others,  p  < 
0.05),  and  to  receipt  of  nutritional  counseling  from  a  (non-WIC)  health 
professional,  compared  to  no  counseling  (1.6  mg,  p  <  0,01). 

Vitamin  A.  Given  both  the  relatively  high  rates  of  low  intake  (over 
half  the  study  population)  and  absence  of  any  significant  relationships 
between  WIC  benefits  and  Vitamin  A  intake,  the  pattern  of  maternal  char- 
acteristics associated  with  Vitamin  A  intake  is  of  interest  and  concern. 
Initial   Vitamin  A  intake  was  significantly  related  to  the  following  char- 
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acteristics:  black  ethnicity  (1,173  lU/day  more  than  whites,  p  <  0.01), 
smaller  household  size,  and  father  working  in  a  skilled  trade  or  sales 
(versus  physical  labor,  service,  or  manufacturing).  Vitamin  A  density  was 
•negatively  and  significantly  related  to  the  number  of  cigarettes  smoked 
igily  (59  lU  less  per  cigarette  smoked,  p  <  0.01). 

At  followup,  an  increase  in  Vitamin  A  intake  was  associated  with  black 
ethnicity,  smaller  household  size,  lower  parity  (but  older  age),  work  in 
sales  or  skilled  trade  or  professional  occupations,  and  employment.  The 
amount  smoked  at  followup  was  negatively  related  to  change  in  Vitamin  A 
intake.  Thus,  smokers,  higher  parity  women,  those  at  home,  and  those  not 
working  were  all  likely  to  have  lower  Vitamin  A  intakes. 

Vitamin  C.  Initial  intake  was  higher  among  both  blacks  (25.7  mg,  p  < 
0.001)  and  Hispanics  (23.4  mg,  p  <  0.001)  than  among  whites  and  was  nega- 
tively related  to  smoking  (1.4  mg  less/day  per  cigarette,  p  <  0.001).  At 
followup,  increased  intake  over  initial  levels  was  greater  among  Hispanics 
and  blacks,  those  with  smaller  household  size,  and  those  with  greater 
paternal  education  and  was  lower  with  amount  smoked. 

Conclusions 

The  WIC  program  achieved  significantly  increased  intakes  of  four  of 
its  five  targeted  nutrients:  protein,  iron,  calcium,  and  Vitamin  C.  Only 
Vitamin  A  was  not  significantly  affected.  In  addition,  there  were  signifi- 
cant increments  in  energy,  magnesium,  phosphorus,  thiamin,  riboflavin, 
niacin,  Vitamin  Bg,  and  Vitamin  Bx2* 

The  reported  levels  of  incremental  energy  and  protein  intake  achieved 
the  WIC  program  are  of  the  same  order  of  magnitude  as  in  smaller,  inten- 
"^^ive,   clinical,   controlled  trials  of  nutritional  supplementation  in  preg- 
nancy.    Except   for   Vitamin  A,    the   WIC   program   appears    to  have  met  all 
reasonable   goals   in   improving   the   diets   of  the  poor  pregnant  women  it 
serves. 

Certain  elements  of  classical  experimental  study  design  could  not  be 
attained  in  a  survey  such  as  this  one.  For  instance,  it  was  impossible  to 
blind  observers  to  the  study  status  of  those  in  the  initial  WIC  sample.  On 
the  other  hand,  the  dietary  history  of  control  women  who  enrolled  in  the 
WIC  program  (WIC/controls)  between  registration  and  followup  was  taken 
before  the  set  of  questions  were  completed  that  identified  the  women  as 
having  enrolled  in  the  WIC  program.  While  the  number  of  such  women  (in 
this  analysis,  181)  was  not  large,  the  remarkable  similarity  of  their 
dietary  intake  with  that  of  the  larger  initial  WIC  sample  strongly  suggests 
that  these  results  are  not  a  function  of  observer  bias.  Further,  to  the 
extent  that  field  operative  inexperience  with  dietary  instrumentation  led 
to  measurement  error,  the  effect  would  have  been  to  increase  variance  and 
decrease  the  opportunity  to  detect  differences  between  groups,  rather  than 
to  exaggerate  them. 

These  results,  therefore,  appear  to  be  credible,  secure,  and  consis- 
tent with  important  nutritional  benefits.     Most  of  the  benefits  arose  from 
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increased  nutrient  density  rather  than  from  an  increase  in  the  overall 
dietary  intake,  although  the  increase  in  caloric  intake  also  was  signifi- 
cant^ bringing  women  closer  to  Recommended  Daily  Energy,  intakes.  The 
totality 'of  benefits  is  accounted  for  by  the  WIC  program  package,  and  most 
of  the  benefits  were  ascribable  to  food,  rather  than  to  other  mediating 
factors,  such-  as  nutrition  education.  However,  the  dietary  benefits  asso- 
ciated with  these  latter  changes  were  not  trivial. 

C.      ANTHROPOMETRY  AND  HEMATOLOGY 

1 .  Introduction 

This  section  summarizes  the  effects  of  enrollment  in  the  WIC  program 
on  changes  in  maternal  weight,  arm  circumference,  and  triceps  and  sub- 
scapular skinfold  thicknesses  for  the  total  study  population  of  women  and 
for  groups  of  women  stratified  by  various  maternal  risk  characteristics. 
Anthropometric  changes  also  are  related  to  duration  of  benefits  of  the  WIC 
program.  The  section  also  summarizes  the  effect  of  factors  other  than  the 
WIC  program  on  changes  in  anthropometric  indices  and  whether  changes 
associated  with  WIC  were  mediated  by  energy  intake  and  responsiveness  to 
nutritional  advice,  change  in  use  of  alcohol  and  tobacco,  and  change  in 
patterns  of  work. 

The  measurement  of  change  in  maternal  anthropometry  during  pregnancy 
is  considered  important  for  several  reasons.  Maternal  weight  gain  may  be 
influenced  by  supplemental  feeding  and  is  an  outcome  variable  as  well  as  a 
mediating . variable  for  fetal  growth. 

Changes  in  maternal  skinfold  thickness  during  pregnancy  were  measured 
for  many  reasons:  measurements  are  noninvasive;  they  are  an  index  of 
energy  stores,  and  fat  is  theorized  to  be  the  only  form  of  maternal  macro- 
nutrient  storage  during  pregnancy  (Hytton  and  Leitch,  1971);  their  measure- 
ment is  considered  to  be  a  component  of  good  nutritional  survey  method- 
ology; they  serve  to  confirm  theories  of  how  nutrition  affects  the  fetus; 
and  they  are  additional  measures  of  body  change  during  pregnancy. 

In  addition  to  maternal  anthropometric  changes,  WIC  program  participa- 
tion is  related  to  initial  hemoglobin  concentration  and  to  changes  in 
hemoglobin  concentration  over  the  course  of  pregnancy.  Iron  status,  spe- 
cifically the  presence  of  anemia,  is  a  criterion  for  certification  in  the 
WIC  program  and  may  therefore  serve  as  a  possible  measure  of  WIC  program 
effectiveness.  Studies  of  pregnant  women  receiving  iron  supplements  have 
shown  that  declining  hemoglobin  values  may  be  ameliorated  with  supplementa- 
tion. 

The  results  of  this  longitudinal  study  of  nutritional  supplementation 
and  education  in  pregnancy,  one  of  the  largest  ever  undertaken  and 
reported,  are  certain  to  provoke  discussion,  speculation,  and  further 
research.  Further  research  will  be  required  both  to  specify  the  biological 
mechanisms  and  to  better  understand  the  effects  and  benefits  of  nutritional 
supplementation  during  pregnancy. 
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2.      Analytic  Methods 


Anthropometric  Measures 

Maternal  Weight  and  Weight  Gain.  Seven  linear  multiple  regression 
analytic  models  were  developed  to  assess  maternal  weight  and  weight  gain  in 
pregnancy.  In  each  of  them,  maternal  weight  was  contrasted  among  3,576 
women  who  were  initially  recruited  into  our  nationally  representative  WIC 
sample,  and  214  control  women  who  before  reinterview  were  enrolled  into  the 
WIC  program,  with  598  control  women.  Excluded  from  this  analysis  were  all 
women  for  whom  there  were  no  paired  weight  measurements,  diabetic  women, 
women  who  delivered  multiple  births,  or  women  whose  infants  had  severe 
congenital  anomalies  probably  associated  with  growth  retardation.  (All 
covariates  are  specified  in  Volume  IV,  Appendix  V-C-1,  and  specimen 
multiple  regression  analyses  are  presented  as  Appendices  V-C-2.  See 
Appendix  V-C-3  for  a  list  of  exclusions.) 

The   seven   regression   analyses    for  maternal   weight  "and  weight  gain 

were : 

§ 

1.  Maternal  weight  at  initial  interview  adjusted  only  for  duration 
of  gestation  at  that  interview. 

2.  Maternal  weight  at  initial  interview  adjusted  for  36  more  vari- 
ables describing  differences  in  maternal  characteristics  at  the 
time  of  first  interview  that  might  have  affected  outcomes.  These 
included  maternal  age;  parity;  height;  ethnicity;  smoking;  alco- 
hol intake;  marital  status;  whether  working;  number  of  hours 
worked;*  number  of  hours  of  work  while  standing;  level  of  exertion 
of  work;  receipt  of  welfare,  Medicaid,  and  Food  Stamps;  occupa- 
tional and  employment  status  of  both  parents;  family  income;  and 
household  size. 

3.  Weight  at  initial  interview  adjusted  for  mother's  reported  weight 
at  conception  and  duration  of  gestation  at  registration.  This 
analysis,  therefore,  is  of  the  rate  of  gestational  weight  change 
from  conception  to  registration. 

4.  Weight  at  registration  adjusted  for  weight  at  conception  and  all 
other  covariates  as  in  (2),  above. 

5.  Weight  at  followup  visit  late  in  pregnancy  adjusted  for  duration 
of  gestation  at  initial  weight,  at  revisit,  and  weight  at  initial 
visit.  This,  therefore,  represents  weight  change  while  the  woman 
was  .enrolled  in  the  study. 

6.  Weight  at  followup  visit  controlled  for  the  same  variables  as  in 
(5)  and  in  (2)  above,  i.e.,  characteristics  of  the  mother  at  the 
time  of  registration,  including  weight  at  conception  and  weight 
at  registration.     This  regression  model,   therefore,  is  the  full- 
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est  statement  of  the  WIC  program's  effect  on  maternal  weight 
gain.  It  adjusts  for  a  variety  of  potential  confounding  factors 
but  does  not  include  experience  of  the  mother  after  registration 
•that  might  have  mediated  some  of  the  weight  gain  difference. 
Unless  otherwise  specified,  this  is  the  weight  at  followup  visit 
referred  to  in  the  text. 

7.  Weight  at  followup  visit,  but  in  addition  to  all  covariates  in 
model  (6)  above  a  set  of  variables  that  potentially  mediated  the 
effects  of  the  WIC  program,  e.g.,  change  in  employment  status, 
hours  worked,  hours  standing  at  work,  level  of  exertion  at  work, 
change  in  smoking  and  in  alcohol  intake,  and  change  in  reported 
caloric  intake.  Thus,  this  set  of  variables  includes  character- 
istics that  could  have  been  affected  by  the  WIC  program  and  hence 
might  have  mediated  some  of  the  change  associated  with  the  WIC 
program.  The  effects  of  the  program  were  compared  with  and 
without  the  presence  of  the  mediating  variables  to  estimate  the 
extent    to    which    WIC   effects   were   mediated   by   these  factors. 

Arm  Circumference,  and  Triceps  and  Subscapular  Skinfolds.  Five  linear 
multiple  regression  analyses  were  developed  for  the  assessment  of  arm 
circumference,  as  well  as  for  both  triceps  and  subscapular  skinfold  thick- 
nesses. The  first  two  analyses  are  for  values  at  the  intial  interview,  and 
the  last  three  analyses  are  for  values  at  the  followup  visit. 

1.  Maternal  arm  circumference  (or  triceps  or  subscapular  skinfolds) 
at  initial  interview  adjusted  only  for  duration  of  gestation  at 

  that  interview. 

2.  Arm    circumference    (or    triceps    or    subscapular    skinfolds)  at 
.initial    interview    adjusted    for    the    large    set    of  covariates 

describing  maternal  status  at  registration  into  the  study. 

3.  Arm  circumference  (or  triceps  or  subscapular  skinfolds)  at 
followup  visit  late  in  pregnancy  adjusted  for  the  duration  of 
gestation  at  followup,  initial  value,  and  duration' of  gestation 
at  the  time  of  initial  measurements. 

4.  Arm  circumference  (or  triceps  or  subscapular  skinfolds)  at 
followup  visit  adjusted  for  maternal  characteristics  known  at 
registration  into  the  study  (the  results  of  this  analysis  that 
are  referred  to  in  the  text,  unless  otherwise  specified). 

5.  Arm  circumference  (or  triceps  or  subscapular  skinfolds)  at 
followup  visit  adjusted  further  for  variables  potentially 
mediating  WIC  effects.  While  weight  at  conception  was  controlled 
in  the  larger  models,  weight  at  initial  interview  was  not. 
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Maternal  Risk 


Characteristics 


WIC  enrollment  was  related  to  maternal  anthropometric  status  within 
strata  of  women  defined  by  various  maternal  risk  characteristics.    The  full 

of  analyses,  both  partially  and  fully  adjusted,  for  status  at  both 
enrollment  and  followup  visit  are  presented  as  Volume  IV,  Appendix  V-C-4. 
Basically,  there  are  four  sets  of  regression  models: 

1.  Maternal  anthropometry  and  a  selected  risk  characteristic  by  WIC, 
WIC/control,  and  control  at  initial  interview  controlled  for 
duration  of  gestation  at  registration  into  the  study. 


2.  Maternal  anthropometry  and  a  selected  risk  characteristic  by  WIC, 
WIC/control,  and  control  at  initial  interview  controlled  for  both 
duration  of  gestation  and  the  full  set  of  maternal  characteris- 
tics at  registration  into  the  study. 

3.  At  followup,  anthropometric  measures  and  a  selected  risk  charac- 
teristic controlled  for  duration  of  gestation  at  both  interviews. 

4.  At  followup,  as  in  (3)  with  added  control  of  the  full  set  of 
maternal  risk  characteristics. 


Duration  of  WIC  Benefits 

The  duration  of  WIC  benefits  was  related  to  changes  in  anthropometric 
indices  by  regression  analyses  in  which  study  group  membership  (initial 
WIC,  WIC/control,  and  control  groups)  interacted  with  the  length  of  time 
',^ween  initial  and  followup  interviews  with  control  for  duration  of  gesta- 
^^n  at  initial  interview  and  measurement  and  also  further  adjustment  for 
the  full  covariate  set.  The  regression  models  included  the  initial  meas- 
urement at  recruitment  into  the  study  of  the  index  in  question  (i.e., 
weight,  arm  circumference,  triceps  skinfold,  or  subscapu'lar  skinfold),  as 
well  as  the  full  set  of  covariates  (see  Appendix  V-C-1),  but  excluded 
weight  at  recruitment  and  followup  other  than  in  the  analysis  on  weight. 

State  WIC  Directors*  Assessment  of  Quality  of  Local  WIC  Program  Effec- 
tiveness 

The  development  and  usage  of  the  State  WIC  Directors'  evaluation  of 
local  WIC  program  performance  are  described  in  Chapter  IV.  These  scores 
were  applied  to  changes  in  maternal  anthropometric  status  among  all  women 
with  both  perinatal  and  late  pregnancy  data  to  judge  whether  the  perception 
of  quality  of  the  WIC  program  was  related  to  changes  in  anthropometric 
indices  and  also  whether  such  change  might  be  one  of  the  mediating  mecHan- 
I    isms  by  which  quality  of  program  influences  perinatal  outcome. 

Hematologic  Measures 

^         Maternal  Hemoglobin  and  WIC  Benefits.       In     these     analyses,  initial 
hemoglobin   concentration    (which  could   have  been  assessed  before,    at,  or 

)  # 
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after  WIC  program  recruitment)  was  .first  adjusted  only  for  duration  of 
gestation  and  WIC  status  and  then  also  for  a  wide  variety  of  maternal 
characteristics.  These  analyses  were  repeated  for  final  prenatal  hemo- 
globin conacentration  with  adjustment  for  the  initial  hemoglobin  level  and 
duration  of  gestation  at  followup  measurement. 

Maternal  Risk  Characteristics.  The  multiple  regression  analyses  were 
run  on: 

The  earliest  hemoglobin  concentration  associated  with  the  current 
pregnancy  with  the  full  set  of  maternal  risk  characteristics 
collected  during  the  initial  interview. 

The  last  hemoglobin  concentration  with  the  same  set  of  charac- 
teristics (in  addition  to  whether  iron  supplements  were  given) 
were  used  to  assess  the  relationship  of  factors  other  than  WIC 
enrollment  to  initial  hemoglobin  level  and  change  during  preg- 
nancy. 

3 .  Results 

Results  of  anthropometric  and  hematologic  analyses  are  confined  to  the 
4,561  women  who  were  reevaluated  in  late  pregnancy  and  who  were  first 
evaluated  before  the  28th  week  of  pregnancy:  3,619  in  the  group  of  initial 
WIC  recruits  and  942  controls  of  whom  225  enrolled  in  the  WIC  program 
subsequent  to  recruitment  into  the  study  (WIC/controls)  and  717  who  did  not 
(controls).  This  last  group  is  the  reference  group  in  all  analyses;  the 
outcomes  for  the  initial  WIC  sample  of  women  and  for  WIC/controls  will 
always  be  compared  to  them  separately. 

Anthropometric  Measures 

• 

Maternal  Weight  and  Weight  Gain.  The  mean  maternal  weight  at  initial 
visit  and  revisit  for  the  group  of  women  who  remained  controls  and  the 
differences  in  weight  among  controls,  WIC/controls,  and  WIC  women  are 
presented  in  Table  V-8.  When  adjustment  was  made  only  for  duration  of 
gestation  at  initial  interview,  the  women  in  the  WIC  sample  were  0.12  kg 
heavier  than  controls  at  initial  interview  and  those  who  were  later 
enrolled  in  the  WIC  program  were  1.52  kg  lighter.  Neither  of  these  dif- 
ferences was  significant,  and  with  full  adjustment  these  differences  were 
reduced  slightly.  Adjusting  for  weight  at  conception  changes  these  rela- 
tionships dramatically.  After  adjustment  for  weight  at  conception,  the  WIC 
group  was  0.72  kg  lighter  than  controls  at  initial  interview  (p  <  0.01)  and 
the  group  of  women  who  had  been  controls  but  who  were  enrolled  in  the  WIC 
program  were  0.87  kg  lighter  (p  <  0.05).  Thus,  the  WIC  program  selectively 
recruited  women  who  had  low  gestational  weight  gain  at  program  entry,  but 
who  were  generally  heavier  than  controls  at  conception. 

Full  adjustment  for  all  maternal  characteristics  at  registration 
barely  affects  these  estimated  differences.  This  is  important  since  socio- 
demographic  differences  across   study  groups,   which  certainly  exist,  do  not 
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Table  V-8 

Hatemal  Weight,  Arn  Circumfereaee,  and  Triceps  and  Subscapular 

Skinfold  Thickness 


WIC  Status 


Heasureaent 


WIC  at 
registration 


Controls  at  registratioa 

WIC  at  Controls 
followup        at  followup 


Weight  (kg) 

Initial  ^ 
Partiallv  adjusted 
Adjusted 

Partially  adjusted  with  weight 

at  conception 
Adjusted  with  weight  at  conception 
Followup 

Partially  adjusted 
Adjusted 

Adjusted,  with  oediation 


0.12 

-1.52 

65.25 

0.08 

-1.03 

65.26 

-0.72** 

-0.87* 

65 .90 

-0.72** 

-0.70 

65.89 

-0.13 

-0.18 

72.27 

0.07 

-0.27 

72.11 

0.00 

-0.31 

72.17 

3576 

214 

598 

0.35 

-0.10 

27.14 

-0.04 

-0.08 

27.45 

-0.01 

-0.04 

28.01 

-0.01 

0.03 

28.00 

-0.06 

0.06 

28.05 

3655 

218 

614 

-0.58 

-0,65 

20.82 

-0.47 

-0.36 

20.71 

-I. 00*** 

-0.32 

22.59 

-0.90*** 

-0.37 

22.51 

-0.87*** 

-0.38 

22.48 

3619 

218 

612 

-0.10 

0.44 

17.60 

-0.30 

0.51 

17.75 

-0.81*** 

-0.37 

20.87 

-0.80*** 

-0.21 

20.85 

-0.75** 

-0.22 

20.81 

3579 

216 

601 

Ara  circumference  (aa) 

Initial 

Partially  adjusted 

Adjusted 
Followup 

Partially  adjusted 

Adjusted 

Adjusted,  with  Mediation 


Triceps  skinfold  (mm) 

Initial 

Partially  adjusted 

Adjusted 
Followp 

Partially  adjusted 

Adjusted 

Adjusted,  with  mediation 


Subscapular  skinfold  (aa) 

Initial 

Partially  adjusted 

Adjusted 
Followup 

Partially  adjusted 

Adjusted 

Adjusted,  with  aediation 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

^Control  group  aeans  and  differences  for  WIC  groups.    Significance  refers  to 
difference  froa  control  group  aean. 

^Partial  adjustacnt  for  duration  of  gestation  at  initial  and  followup  oeasure- 
aents. 

*^Further  adjusted  for  changes  potentially  initiated  by  WIC  prograa  (change  in 
alcohol,  sacking,  and  frequency  and  exertion  in  work). 
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appear  to  be  the  origin  of  the  differences  associated  with  WIC  enrollment, 
and  thus,  if  sociodemographic  differences  could  be  better  adjusted,  exten- 
sive further  change  in  results  would  be  unlikely.  It  follows  that  women 
recruited  into  the  WIC  program  had  gained  significantly  less  weight  during 
early-  pregnancy  (the  mean  duration  of  gestation  at  registration  into  the 
study  was  126  days)  than  had  controls.  This  is  likely  to  be  a  slight 
underestimate:  maternal  weight  gain  in  early  pregnancy  is  not  linear  but 
accelerates  after  the  end  of  the  first  trimester.  Since  the  initial  WIC 
group  was  enrolled  10.7  days  later  in  gestation  than  control  women,  the 
weights  of  the  WIC  group  would  likely  appear  higher  than  appropriate  with 
linear  adjustment,  and  the  control  group  lower. 

These  results  are  consistent  with  the  selection  of  women  into  the  WIC 
program  having  lower  weight  gain  than  those  in  the  general  population  from 
which  they  are  drawn  and  with  the  fact  that  the  program  is  recruiting  women 
who  are  more  likely  to  need  nutritional  services  in  pregnancy.  A  differ- 
ence of  0.7  kg  at  18  weeks  pregnancy  is  not  trivial.  The  usual  estimate  is 
that  average  weight  gain  is  approximately  1.5  kg  in  the  first  trimester  of 
pregnancy  and  then  a  little  under  0.5  kg/week  subsequently.  Therefore,  the 
expected  mean  weight  gain  at  18  weeks  would  be  a  little  under  3.5  kg.  A 
decrement  of  0.7  kg  might  represent  about  a  20-percent  reduction  among  WIC 
women.  In  fact,  the  actual  mean  weight  at  registration  was  65.3  kg,  and 
the  related  weights  at  conception  were  61.2.  kg,  a  difference  of  4.1  kg. 
Thus,  0.7  kg  represents  an  actual  17-percent  reduction  among  women  in  the 
WIC  group. 

By  followup  visit,  maternal  weight  among  women  who  were  enrolled  in 
the  WIC  program  at  the  onset  of  the  study  was  no  longer  depressed;  their 
weight  in  the  fully  adjusted  regression  model  was  actually  higher  than  that 
of  residual  controls.  Thus,  while  at  the  time  of  enrollment  their  weight 
gain  was  low,  from  that  point  on  their  gain  was  comparable  to  that  of 
controls.  These  results  are  consistent  with  an  interpretation  that  the  WIC 
program  led  to  a  reversal  of  the  depressed  weight  gain  among  these  women 
and  brought  their  gain  up  to  the  same  rate  as  that  of  controls.  Women  who 
had  been  controls  but  who  were  enrolled  in  the  WIC  program  before  followup 
visit  were  at  intermediate  levels:  while  they  had  been  0.70  kg  lighter 
than  controls  at  initial  visit  after  adjustment  for  weight  at  conception 
(n.s.),  they  were  only  0.27  kg  lighter  at  revisit.  This  is  consistent  with 
an  intermediate  effect  consequent  on  intermediate  duration  of  program 
exposure.  Regression  to  the  mean  could  account  for  some  narrowing  of 
initial  differences,  but  not  the  complete  reversal  of  initial  low  weight 
gain.  Thus,  the  program  appears  to  have  intervened  successfully  in  a  group 
of  women  who  had  been  gaining  significantly  less  weight  in  early  pregnancy 
up  to  the  time  of  recruitment  into  the  WIC  program  and  to  have  brought 
their  rate  of  gain  up  to  the  level  of  controls. 

Some  doubt  may  be  cast  on  these  analyses  because  of  the  unreliability 
of  the  mothers'  report  of  weight  at  conception.  Of  course,  direct  measure- 
ment was  impossible,  since  women  could  not  be  followed  from  before  concep- 
tion, but  only  from  the  time  they  entered  the  WIC  program  or  first  sought 
prenatal   care.     Such  doubt  arises  because  of  the   imprecision  in   the  moth- 
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ers'.  reported  past  weights.  However,  it  is  unlikely  that  uncertainty  in 
the  accuracy  of  the  infant  weight  at  conception  could  lead  to  increased 
differences  across  study  groups.  Rather,  if  the  mothers'  reports  were,  in 
^he  extreme  case,  random,  any  real  differences  would  be  obscured  since  the 
^Rjported  weights  would  be  unrelated  to  actual  weights.  The  effects  of 
adjustment  with'unreliable  histories  should  be  less  than  effects  of  adjust- 
ment for  true  values.  Only  if  reporting  were  biased  (e.g.,  only  WIC  women 
systematically  reported  that  their  weights  at  conception  were  higher  than 
they  actually  were)  would  the  observed  relationships  be  explained  by 
historical  inaccuracy.  There  seems  no  logical  reason  that  this  should  have 
happened. 

Arm  Circumference.  As  summarized  in  Table  V-8,  neither  arm  circum- 
ference at  initial  evaluation  nor  that  at  followup  was  significantly  asso- 
ciated with  WIC  benefits. 

Triceps  and  Subscapular  Skinfolds.  There  were  strong  associations 
between  WIC  program  enrollment  and  change  in  skinfold  thickness  from 
initial  recruitment  to  late  pregnancy  followup  and  some  difference  in  the 
effects  on  the  peripheral  (triceps)  and  truncal  (subscapular)  skinfolds,  as 
summarized  in  Tables  V-8  and  V-9.  There  were  no  significant  relationships 
between  enrollment  in  the  WIC  program  and  skinfold  thickness  at  registra- 
tion into  the  study,  although  both  the  triceps  and  subscapular  skinfolds 
were  slightly  lower  among  women  in  the  initial  WIC  sample  and  WIC/ control 
women  than  among  control  women. 

It  was  quite  unexpected  that  WIC  would  be  associated  with  a  highly 
significant  depression  in  change  in  thickness  of  both  skinfold  sites 
^J(||tween  registration  and  followup.  Adjusting  for  the  initial  skinfold 
^^nickness,  as  well  as  all  other  covariates,  the  triceps  skinfold  in  women 
in  the  initial  WIC  group  was  0.90  mm  less  than  that  of  controls  (p  <  0.001) 
and  the  subscapular  skinfold  was  0.80  mm  less  (p  <  0.01).  The  direction  of 
difference  was  the  same  for  control  women  who  enrolled  in  the  WIC  program 
before  followup  visit,  but  the  magnitudes  were  less  and  differences  were 
not  significant.  The  estimated  differences  from  the  regression  models 
adjusted  only  for  duration  of  gestation  at  evaluation  were  barely  different 
from  the  fully  adjusted  differences,  so  the  observed  results  were  very 
unlikely  to  be  a  function  of  confounding,  at  least  by  maternal  characteris- 
tics that  were  identified.  For  the  moment,  one  must  accept  that  women 
enrolled  in  WIC  had  less  increase  in  skinfold  thickness  than  controls 
between  registration  and  late  pregnancy,  and  this  appears  to  have  been 
caused  by  WIC  program  participation.  Had  the  partially  adjusted  differ- 
ences been  much  reduced  by  further  adjustment,  one  might  speculate  that  if 
the  covariate  set  were  more  complete,  better  measured,  or  more  appropri- 
ately chosen,  the  entire  difference  might  disappear.  However,  the  differ- 
ence between  the  unadjusted  and  adjusted  values  was  small. 

The  assumption  that  led  to  inclusion  of  skinfold  measures  in  the  study 
was  that  the  WIC  program  would  lead  to  increased  and  improved  maternal 
dietary  intake  (which  was  demonstrated;  see  Section  B) ,  which  in  turn  would 
lead  to  accelerated  weight  gain  and  deposition  of  greater  maternal  energy 
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stores.  In  fact,  what  occurred  was  that  initially  decelerated  weight  gain 
in  the  WIC  sample  was  reversed,  but  energy  stores,  rather  than  being  laid 
down  and  maintained,  were  lower  in  the  WIC  group  in  late  pregnancy.  While 
this  result  is  counterintuitive,  it  is  somewhat  reassuring  to  know  of  no 
study  as'  large  as  this  one  that  has  measured  longitudinally  energy  deposi- 
tion in  pregnancy  in  relationship  to  nutritional  supplementation  and  thus 
that  would  have  been  able  to  detect  the  nature  and  level  of  differences 
observed. 


Enrollment  in  the  WIC  program  may  have  led  therefore  to  either  less 
energy  deposition  or  greater  mobilization,  or  both.  Without  interim  serial 
measurements,  however,  it  is  impossible  to  say  which  is  more  likely.  One 
can  only  speculate  on  how  energy  intake  was  used.  Possibly,  it  was  used  to 
metabolize  the  more  nutrient-dense  diet  that  women  in  the  WIC  program  were 
following  and  thus  associated  with  increased  metabolic  rate.  Another 
possibility  is  that  the  energy  was  put  to  use  by  increased  maternal  activ- 
ity, by  the  laying  down  of  new  maternal  tissue,  or  in  the  growth  or  metab- 
olism of  the  products  of  conception.  The  magnitude  and  statistical  sig- 
nificance of  these  results  leave  little  doubt  that  they  were  very  unlikely 
to  have  been  artif actual  or  chance  occurrences.  Their  origins  and  health 
and  physiologic  importance  must  await  further  elucidation. 


Maternal  Risk  Characteristics 


Table  V-10    summarizes    changes    between  study   registration   and  late 

pregnancy  for  anthropometric  status  adjusted  for  all  covariates  (including 

initial  measure),  but  only  where  at  least  one  WIC  control  difference  in  the 
set  was  statistically  significant. 


Only  stratification  by  family  income  yielded  a  significant  WIC/control 
difference  in  weight  gain.  Lowest  income  WIC  recipients  (family  income 
under  $3,000/yr),  whether  initial  or  later  recruits,  gained  significantly 
more  weiglit  than  lowest  income  controls  whose  weight  was  about  a  kilogram 
lower  than  any  other  economic  stratum  of  control  women  and  significantly 
lower  than  the  control  reference  group  of  women  with  family  incomes  between 
$3,000/yr  and  $7,000/yr.  The  significant  control  group  and  WIC/control 
differences  must  be  interpreted  cautiously,  since  the  weights  from  these 
groups  were  from  relatively  small  samples  of  these  poorest  women. 

The  only  significant  WIC/control  difference  in  arm  circumference  at 
followup  visit  was  among  the  18  women  of  parity  greater  than  two  who  were 
initial  controls,  but  who  later  enrolled  in  the  WIC  program,  compared  to 
the  62  women  who  were  controls.  Although  obvious  outliers  were  not 
included  in  the  analysis,  this  6.5  cm  difference  is  suspect,  especially 
when  the  difference  between  initial  WIC  recruits  and  residual  controls  was 
only  0.5  cm  (and  was  not  significant). 

The  results  for  triceps  and  subscapular  skinfolds  were  very  different: 
significant  differences  were  associated  with  WIC  in  almost  all  analyses, 
but  the  patterns  of  WIC/control  difference  were  dissimilar  for  the  two 
sites. 
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Peripheral  skinfold  thickness  has  been  reported  to  change  far  less 
than  truncal  skinfolds  over  the  last  two  trimesters  of  pregnancy  (Taggart 
et  al.,  1967).  The  greatest  increases  are  during  the  second  trimester  with 
?t-ability  or  moderate  decline  in  the  third  trimester  and  rapid  postpartum 
t  ^Itine.  In  this  study,  triceps  skinfold  thickness  increased  during  the 
second  trimester  *more  than  reported  by  Taggart. 

The  difference  in  the  triceps  skinfold  between  WIC  enrollees  and 
controls  at  followup  was  generally  independent  of  maternal  characteristics; 
even  when  differences  between  the  two  groups  were  small,  they  appeared  to 
be  a  function  of  low  control  group  values  (the  number  of  controls  in  some 
strata  were  very  small  and  observed  values  therefore  inherently  unstable) 
rather  than  an  increased  thickness  of  WIC  group  skinfolds. 

Triceps  skinfold  was  smaller  at  followup  given  WIC  benefits,  inde- 
pendent of  maternal  weight  or  Quetelet's  index  (a  measure  of  body  mass; 
weight/height^)  at  conception,  ethnicity,  education,  Medicaid  receipt,  or 
income.  Possibly  effects  were  less  among  multiparae,  -  heavy  smokers, 
tallest  women,  and  those  receiving  both  Food  Stamps  and  AFDC  simultane- 
ously. In  general,  however,  the  results  are  compatible  with  a  relationship 
of  WIC  benefits  to  lower  triceps  skinfold  that  was  independent  of  prior 
characteristics.  Tables  V-10  and  V-11  and  Volume  IV,  Appendix  V-C-4  summa- 
rize these  results. 

While  enrollment  in  the  WIC  program  was  associated  with  smaller  tri- 
ceps skinfold  at  followup  relatively  independent  of  prior  maternal  charac- 
teristics, this  was  not  true  of  WIC/control  differences  in  subscapular 
skinfold  thickness  at  followup.  Differences  were  concentrated  among  older, 
r<'|||^iparous ,  heaviest,  fattest,  married,  nonsmoking,  and  Medicaid  recipient 
wXfeien.  In  general,  control  women  with  these  characteristics  had  thick 
subscapular  skinfolds,  and  such  findings  were  not  evident  among  WIC  recipi- 
ents. These  results  are  summarized  in  Tables  V-10  and  V-11  and 
Appendix  C-4. 

Duration  of  WIC  Benefits 

The  results  of  maternal  anthropometry  in  relation  to  the  duration  of 
WIC  benefits  are  reasonably  straightforward  (see  Table  V-12).  First,  there 
is  no  interaction  between  duration  of  WIC  benefits  and  weight  gain  or 
change  in  arm  circumference.  (While  there  is  change  in  weight  during 
pregnancy,  there  appears  to  be  no  significant  change  in  arm  circumfer- 
ences.) Second,  there  is  a  highly  significant  relationship  between  dura- 
tion of  WIC  benefits  and  discrepancy  from  the  control  group  for  both  tri- 
ceps and  subscapular  skinfold  thicknesses.  (Among  controls,  subscapular 
skinfold  did  increase  more  rapidly  than  triceps  skinfold,  consistent  with 
the  observations  of  Taggart  et  al.  [1967].)  Third,  differences  were  ofily 
minimal  between  the  partially  and  fully  adjusted  regression  analyses, 
suggesting  that  results  did  not  arise  because  of  bias  from  selective 
recruitment  into  the  different  study  groups.  Thus,  the  highly  significant 
relationships  between  duration  of  WIC  benefits  and  discrepancy  in  skinfold 
thickness  support  a  conclusion  that  the  relationship  was  causal. 

m 
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Table  V-11 


Significant  Differences    Among  Control  Women  in  Maternal  Anthropometric 
Measurements  at  Followup,  Associated  with  Maternal  Characteristics 


Maternal 
characteristics 


Arm  Triceps 
Weight        circumference  skinfold 
(kg)  (cm)  (mm) 


Subscapular 
skinfold 
(mm) 


Sample 
size 
(n) 


Age  (y) 
<18 
18-19 
20-29 
30+ 


23.46 
22 . 22" 
23.31 
23.72 


20.90 
20.41 
21.24 
22. 88-'- 


59 
135 
438 

63 


Past  low  birthweight 
Parity  =  0 
Multiparal 

No 

Yes 


20.68 
21.72 
21.32- 


315 
313 
67 


Weight  at  conception 
(kg) 

<50.35 

50.35-63.49 

>63.5 


71.61 
72.73 
73.08 


24.78'>^--^ 
27.46 
31. 12'^'-'* 


21.92 
22.58 
24.57* 


19.20-^ 

20.46 

23.52''^- 


171 
312  . 
212  V 


Height  (cm) 
<157.4 
157.4-162.6 
162.7-167.5 
>167.5 


24.17-'- 
23.10 
22.85 
22.39 


151 
261 
135 
148 


Quetelet's  index  at  con- 
ception (kg  X  lOO/cm^) 
<.19 

0.19-0.27 
>.27 


25.97'^ 
27.44 
32 . 32'— • 


21.  ar-- 

23.01 
24.78''- 


18.79—- 
21.10 
23.93  — 


134 
447 
114 


Cigarettes/day  (n) 
0 

1-5 

6-14 

15+ 


23.84 
22.77 
22.42"" 
21.24-» 


426 
63 

108 
98 


See  footnotes  at  end  of  table.  .  (continued) 
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Table  V-11  (continued) 


Ann  Triceps      .  Subscapular  Sample 

^ll^dtenial    *      '         Weight       circumference       skinfold         skinfold  size 
characteristics  (kg)  (cm)  (mm)  (mm)  (n) 


Ethnicity 

White  non-Hispanics 
White  Hispanics 
Black 
Other 


22.64^ 
23.90 
22.60 
22.69 


89 
146 
135 

25 


Marital  status 
Married 
Not  married 


21.50* 
20.80 


308 
387 


Income  (dollars/100) 
<3,000 
3,000-6,999 
7,000-12,999 
13,000+ 
Missing 

ATDC/Food  Stamps 
Nonparticipant 
AFDC 

Food  Stamps 

j|pC  and  Food  Stamps 


71.18** 

73.13 

72.69 

72.09 

72.90 


69 
151 
280 

92 
103 


22.97 

21.24 

502 

21.08 

17.92** 

17 

24.24* 

21.73 

148 

21.75 

19.69 

28 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

^Significance  refers  to  differences  from  reference  group  (underlined) . 

^See  Volume  IV,  Appendix  V-C-1,  for  full  covariate  set. 

Sample  size  from  maternal  weight  change  analyses;  cell  sizes  for  other  maternal 
anthropometry  are  slightly  smaller. 
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Table  V-12 


Duration  of  WIC  Benefits  and  Maternal  Anthropometry 
Controlling  for  Maternal^and  Sociodemographic  Characteristics 
at  Registration     (Regression  Coefficients) 


Weight 
(Kg; 

at  f/u 

Ann 

circumference 
(cm) 
at  f/u 

1 riceps 
skinfold 
Qmm; 
at  f/u 

ouus  capuj.a  r 
skinfold 
Cmro  j 
at  f/u 

Initial  measurement 

0,824'--*-' 

■  0.094-'-—' 

0.694'^'^^ 

0.7orv->;c 

Duration  of  gestation 
at  registration  (d) 

0.008 

0.003 

0.006 

0.283" 

WIC  vs.  controls 

-1.321 

-5.344 

5.583 

8.313'> 

WIC/control  vs. 
controls 

4.851 

-2.625 

20.132^^'- 

31.649'— 

WIC  X  Ti 

0.007 

0.026 

-0.018 

-0.039  — 

WIC/control  x 

-0.020 

0.011 

-0.082— 

-0.134^->-- 

Duration  of  participa- 
tion (d)/(T2  -  Ti) 

0.051-'-^'^ 

0.008 

0.027-" 

0.041^--^^ 

WTC  V   CT^  -  T,') 

n  m  Q 

—  U.UhU'*'* 

U . U JO " 

WIC/control  x  (T2  -  Tj) 

-0.023 

0.010 

-0 . 095  — 

-0.134-».'^ 

Sample  size  (n) 
WIC 

WIC/control 
Control 

3576 
221 
695 

3655 
255 
719 

3619 
225 
717 

3579 
223 
701 

••p  <  0.05. 
— p  <  0.01. 
^-'•-p  <  0.001. 


See  Volume  IV,  Appendix  V-C-1,  for  full  set  of  covariates. 
Coefficient  is  difference  from  the  control  group  mean. 
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If  WIC  benefits  caused  differential  change  in  maternal  anthropometric 
indices  in  pregnancy  during  program  enrollment,  it  is  logical  that  change 
might  be  greater  the  longer  the  woman-  participated  in  the  program.  In 
these  linear  multiple  regression  analyses,  study  status  (i.e.,  WIC  and 
^/control)  was  interacted  with  the  length  of  time  between  initial  assess- 
ment and  fol'lowup.  If  these  interaction  terms  are  statistically  signifi- 
cant, it  implies  that  the  longer  the  duration  of  WIC  benefits,  the  greater 
the  difference  between  WIC  groups  and  controls  and  that  duration  of  partic- 
ipation in  the  program  was  differentially  related  to  program  effects.  Such 
significant  relationships  would  be  consistent  with  a  causal  relationship 
between  WIC  benefits  and  outcome. 

Duration  of  time  between  visits  among  controls  was  significantly 
related  to  change  in  weight  and  to  both  skinfold  thicknesses,  but  not  to 
arm  circumference.  Weight  change  over  time  was  not  significantly  different 
in  either  WIC  group  compared  to  controls.  In  other  words,  regression 
coefficients  for  the  interaction  between  WIC  status  and  duration  were  not 
statistically  significant. 

The  interactions  between  duration  of  study  participation  for  both 
skinfold  measures  and  for  both  WIC  study  groups  (initial  WIC  recruits  and 
WIC/controls)  were  all  highly  significant.  Thus,  the  discrepancy  between 
controls  and  both  WIC  groups  increased  significantly  with  duration  of  study 
participation:  both  skinfolds  became  more  discrepant  from  those  of 
controls  as  time  enrolled  in  the  WIC  program  increased. 

These  results  are  reasonably  strong  evidence  for  a  causal  relationship 
between  WIC  benefits  and  less  accelerated  increase  in  skinfold  thickness 
"^^Ij^both  skinfold  measures. 

State  WIC  Directors*  Assessment  of  Local  WIC  Program  Effectiveness 

The  results  of  this  analysis  are  presented  in  Table  V-13.  The  997 
women  enrolled  in  WIC  programs  in  States  from  which  program  evaluations 
were  not  returned  are  different  from  those  in  States  in  which  evaluations 
were  returned  (either  the  WIC/control  women  or  the  initial  WIC  sample). 
The  women  from  the  States  with  missing  evaluations  were  heavier,  had  lower 
weight  gains,  had  larger  changes  in  arm  circumference  and  subscapular 
skinfolds  than  others,  and  had  the  lowest  decrement  of  change  in  triceps 
skinfold  compared  to  controls.  Of  the  six  States  for  which  evaluation  data 
were  not  available,  three  were  very  large,  with  very  large  urban  popula- 
tions. It  is  likely  that  the  anthropometric  indices  from  women  in  these 
States  reflect  their  social,  ethnic,  and  demographic  characteristics  rather 
than  WIC  program  effects.  (Mean  birthweights  of  their  children  were  sig- 
nificantly low;  see  Section  V.E  for  greater  detail.) 


The  State  WIC  Directors*  perception  of  program  quality  was  related 
significantly  only  to  less  depressed  change  in  triceps  skinfold  relative  to 
controls.  Whether  this  difference  might  have  mediated  the  observed 
perinatal  outcomes  discussed  in  Section  V.E  is  purely  speculative. 
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Table  V-13 


State  WIC  Directors^  Evaluation  of  WIC  Program  Quality  and  Maternal 
Anthropometry  Adjusting  for  Selected  Maternal  Characteristics  * 

(Regression  Coefficients) 


Maternal  anthropometric  change 

Weight 
(kg) 

Ann 

circumference 
(cm) 

Triceps 
skinfold 
(mm) 

Subscapular 
skinfold 
(mm) 

Mean,  control  group 

72.338 

28.113 

22.930 

20.798 

WIC/control  vs. 

-.126 

-.826 

-.816 

.072 

controls 

WIC,^  without  rankings, 

-.424^^ 

.770-Wc 

-.393 

.499" 

vs  controls 

WIC,^  with  rankings, 

.  193 

-.517 

-1.089'— 

vs  controls 

Ranking  (change  per 
standard  unit) 

.034 

-.156 

.258-> 

.039 

Control 

593 

613 

611 

601 

WIC/control 

179 

182 

182 

180 

WIC  without  ranking 

979 

997 

981 

959 

WIC  with  ranking 

1,841 

1,878 

1,869 

1,860 

'-p  <  0.05. 
•-^p  <  0.01. 
-•-.'-Vp  <  0.001. 


135  programs  evaluated  by  22  State  WIC  Directors  for  1,878  women  with  known 
perinatal  outcome  (no  evaluation  received  from  five  states  for  39  programs 
serving  997  women  from  our  initial  WIC  sample,  and  with  no  evaluations  for 
the  182  women  initially  recruited  as  controls  who  were  enrolled  in  the  WIC 
program  by  followup  with  known  perinatal  outcomes). 

Control  group  means  and  differences  from  means  for  WIC  groups,  adjusted  for 
initial  measurement. 

c 

See  Volume- IV,  Appendix  V-C-1,  for  specification  of  all  covariates. 

d 

Controls  at  recruitment  and  followup. 

e 

Controls  at  recruitment  enrolled  in  WIC  by  followup. 
WIC  at  recruitment  and  followup. 
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Other  Factors  Associated  with  Maternal  Anthropometry 


Table  V-9    presents    significant    associations    between    a    variety  of 
maternal   characteristics    and   late  pregnancy  anthropometric  measurements, 
^yusted  for  initial  measurement.     Therefore,  this  analysis  is  equivalent 
an   analysis  -of   change   in   each  measurement   during   study  enrollment. 

The  major  limitation  in  interpreting  the  meaning  of  regression  coeffi- 
cients is  colinearity  between  independent  variables  simultaneously  included 
in  the  analysis.  A  good  example  is  the  relationship  of  maternal  cigarette 
smoking  to  change  in  subscapular  skinfold  thickness.  In  the  model  in  which 
only  mothers'  smoking  at  initial  interview  is  included  there  is  a  highly 
significant  negative  relationship  between  smoking  and  subscapular  skinfold 
thickness  at  followup  (0.05  mm  less  for  each  cigarette  smoked,  p  <  0.001). 
On  the  other  hand,  .in  the  model  with  smoking  both  at  initial  interview  and 
at  followup  interview,  highly  colinear  variables,  the  regression  coeffi- 
cient for  each  is  nearly  identical  (0.03  mm  decrease  for  each  cigarette 
smoked  per  day  at  initial  interview  and  0.02  mm  decrease  for  each  cigarette 
smoked  per  day  at  followup).  However,  neither  of  these  separate  relation- 
ships is  significant.  The  two  variables  are  highly  colinear,  and  the 
significance  of  their  joint  effect  is  not  represented  by  the  significance 
of  either  coefficient  separately. 

Some  factors  are  consistently  important  for  changes  in  all  or  the 
majority  of  maternal  measurements.  For  instance,  maternal  weight  at  con- 
ception was  highly  significantly  related  to  changes  in  all  four  indices 
(see  Table  V-9).  The  number  of  cigarettes  smoked  and  being  black  (compared 
to  being  white)  was  consistently  related  negatively  with  changes  in  all 
^asures.  Indeed,  these  results  are  the  first  of  which  the  authors  are 
,!^Rre  that  suggest  some  specific  mechanisms  for  the  low  birthweight  of 
blacks  and  complement  and  extend  past  reports  of  both  low  pregnancy  weight 
gain  (Rush,  1974)  and  low  plasma  volume  expansion  (Pirani  and  MacGillivray., 
1978)  in  smokers.  Low  birthweight  in  blacks  has  been  only  minimally 
explained  by  their  social  status  or  other  measured  factors.  This  lower 
than  average  increase  in  skinfold  thickness  during  pregnancy  may  thus  be  an 
important  nongenetic  physiological  mediator  of  what  have  been  generally 
inexplicable  group  differences  in  fetal  growth. 

The  magnitude  of  depression  in  weight  gain  with  cigarette  smoking 
(about  1  kg  per  pack  of  cigarettes  smoked  at  recruitment)  is  lower  than  of 
past  observations  (Rush,  1974),  but  still  highly  significant.  Mothers' 
height  was  associated  positively  with  weight  gain  and  negatively  with 
change  in  arm  circumference  and  subscapular  skinfold  thickness.  In  the 
model  including  potential  mediating  variables,  there  was  a  significant 
relationship  between  the  reported  caloric  intake  at  initial  interview  and 
maternal  weight  gain  (p  <  0.05).     Other  maternal  characteristics  were  not 


related  consistently  to  changes  in  other  anthropometric  indices. 

The  fathers'  education  and  whether  fathers  were  currently  employed 
were  related  to  an  increase  in  arm  circumference.  Medicaid  receipt  and 
maternal  occupation  in  sales,  skilled  trade,  or  clerical  work  (vs.  physical 
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labor,  manufacturing,  or  service  work)  were  positively  related  to  changes 
in  triceps  skinfold;  ATDC  and  number  of  past  low-birthweight  deliveries 
were  negatively  related  to  changes  in  triceps  skinfold.  Mothers'  education 
was  positively  related  and  history  of  past  stillbirth,  family  income,  and 
fathers'  never  having  worked  (vs.  physical  labor,  manufacturing,  or  service 
work)  were  negatively  related  to  changes  in  subscapular  skinfold  thickness. 

Thus,  being  black,  smoking,  and  low  initial  weight  emerge  as  consist- 
ent and  strong  determinants  of  poor  performance  among  selected  anthropo- 
metric indices  during  pregnancy.  Other  factors  are  less  consistent  and 
less  clearcut. 

These  analyses  are  supplemented  by  aggregating  all  significant  differ- 
ences among  control  group  women  stratified  by  the  several  maternal  risk 
factors  used  in  the  analyses  of  WIC  effects  (see  Table  V-11).  These 
results,  not  surprisingly,  are  consistent  with  those  using  regression  coef- 
ficients. 

The  factors  associated  with  anthropometric  status  at  study  enrollment 
also  were  studied.  Maternal  weight  at  registration  was  strongly  and  sig- 
nificantly associated  with  maternal  age,  parity,  height,  education,  with 
being  Hispanic  or  black,  and  negatively  to  fathers'  education,  or  fathers' 
being  in  sales,  skilled,  or  professional  occupations  (compared  to  those  in 
manufacturing,  physical  labor,  or  service  occupations). 

The  factors  relating  to  weight  change  between  conception  and  initial 
visit  were  somewhat  different.  Maternal  age  was  related  only  marginally  to 
early  pregnancy  weight  change,  parity  somewhat  more  so,  height  very 
strongly,  history  of  past  low-birthweight  delivery  much  less  so  (but  still 
highly  significant),  and  maternal  education  only  marginally.  The  relation- 
ship with  ethnicity  was  reversed:  while  black  and  Hispanic  women  were 
heavier  than  control  white  women  at  initial  interview,  their  weight  gains 
from  conception  to  study  recruitment  were  less  than  those  of  whites, 
although  not  significantly  so.  Mothers'  smoking  was  significantly  related 
to  lower  weight  at  initial  interview,  but  not  significantly  to  weight  gain 
to  initial  interview.  Initial  arm  circumference  was  positively  associated 
with  reported  beer  intake  (p  <  0.001)  (but  not  with  other  alcoholic 
intake),  with  the  number  of  past  low-birthweight  infants  (p  <  0.05),  and, 
not  surprisingly,  with  maternal  weight  (p  <  0.001).  It  was  negatively 
associated  with  maternal  height  (p  <  0.001).  Aside  from  obvious  relation- 
ships, such  as  with  maternal  weight,  the  set  of  covariates  relating  to 
initial  triceps  skinfold  was  somewhat  different  than  the  covariates  relat- 
ing to  initial  subscapular  skinfold.  Triceps  skinfold  thickness  at  regis- 
tration was  significantly  and  positively  related  to  maternal  parity,  educa- 
tion, and  receiving  Medicaid  and  negatively  to  cigarette  smoking,  being 
black,  and  receiving  AFDC.  Initial  subscapular  skinfold  thickness  was 
negatively  and  significantly  related  to  smoking  and  to  the  amount  of  time 
that  work  entailed  standing;  it  was  greater  among  women  who  did  farm  work, 
among  Hispanic  women,  and  among  women  who  were  currently  employed. 
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Hematological  Measures 


Maternal  Hemoglobin  and  VIC  Benefits.  Results  are  presented  in 
I  T^Me  V-14,  and  the  full  regression .  analysis  on  final  hemoglobin  level  is 
i  ll^ented  in -Volume  IV,  Appendix  V-C-2.  Data  for  initial  and  last  prenatal 
hemoglobin  or  hematocrit  were  availaljle  for  1,449  women  in  the  initial  WIC 
group  and  for  478  initial  controls.  The  mean  initial  hemoglobin  level 
adjusted  only  for  duration  of  gestation  at  measurement  of  the  initial  WIC 
sample  was  significantly  lower  than  that  of  controls  (0.13  g  less  per 
100  ml,  p  <  0.05);  but  with  adjustment  for  all  covariates,  this  difference 
was  only  0.01  g/100  ml  (n.s.). 

Change  in  hemoglobin  level  from  the  initial  level  was  nearly  identical 
among  WIC  women  and  controls  in  the  partially  adjusted  analysis.  With 
further  adjustment,  the  increment  was  0.06  g/100  ml  (n.s.).  Thus,  there  is 
no  significant  relationship  of  WIC  benefits  to  either  initial  or  final 
hemoglobin  levels. 

Maternal  Risk  Characteristics.  Significant  relationships  between 
initial  hemoglobin  level  and  change  in  hemoglobin  in  the  regression 
analyses,  including  the  large  array  of  maternal  sociodemographic  and  repro- 
ductive characteristics,  are  summarized  in  Table  V-14.  Whites  had  signifi- 
cantly higher  initial  hemoglobin  levels  than  women  in  other  ethnic  groups 
(blacks  were  lowest),  and  maternal  age,  education,  and  receipt  of  Food 
Stamps  were  associated  with  higher  initial  hemoglobin.  Women  working  on 
farms,  in  sales,  and  in  skilled  trades  had  higher  levels  than  those  in 
manufacturing  and  service,  and  the  unemployed  had  lower  levels  than  house- 
f  wives. 

Change  in  hemoglobin  levels  between  first  and  last  prenatal  measure- 
ments was  significantly  less  in  blacks  than  in  whites  and  among  those  on 
Medicaid  and  higher  with  increased  paternal  education.  Of  the  1,170  women 
who  reported  taking  iron  supplements  during  pregnancy,  hemoglobin  levels 
were  neither  initially  low  nor  significantly  higher  in  late  pregnancy 
(0.11  g/100  ml,  p  =  0.10). 

4.  Conclusions 

There  were  two  central  reasons  to  relate  change  in  maternal  anthro- 
pometric indices  and  hemoglobin  concentration  to  enrollment  in  the  WIC 
program.  The  first  was  to  assess  whether  WIC  benefits  were  related  to 
demonstrable  maternal  change,  and  the  second  was  to  assess  whether  maternal 
change  might  mediate  fetal  growth  and  well  being.  ' 

There  is  overwhelming  past  evidence  relating  both  maternal  weight  and 
weight  gain  to  fetal  growth  (but  much  less,  if  any,  on  whether  maternal 
'  energy  stores  deposited  in  adipose  tissue  and  reflected  by  skinfold  thick- 
ness have  any  independent  relationship  over  and  above  weight  or  change  in 
weight).  There  is  also  fairly  consistent  evidence  that  balanced  calorie 
and  protein  nutritional  supplementation  during  pregnancy  can  lead  to  modest 
increases  in  birthweight,   typically  in  the  range  of  30  to  60  g.  However, 

I  % 
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Table  V-14 


Maternal  Risk  Characteristics  and  Earliest  and  Last  Hemoglobin 
Concentrations  During  Pregnancy 
(Significant  Coefficients  from  Multiple  Regression  Analyses  ) 


Hemoglobin  concentration 
(g/dl)  in  pregnancy 

Units      Earliest  Last 


Maternal  risk  characteristic 


WIC  at  registration  (vs.  controls 
at  registration) 

Initial  hemoglobin  (g/dl) 

Duration  of  gestation  at  early  (d) 
measurement 

Duration  of  gestation  at  last  (d) 
measurement 

Education  (y) 

Weight  at  conception  (kg) 

Parity  (n) 

White  Hispanic  (vs.  white  non-Hispanic) 

Black  (vs.  white  non-Hispanic) 

Other  ethnicity  (vs.  white 
non-Hispanic) 

Household  size  (n) 

Food  Stamps  =  1,  others  =  0  • 

Medicaid  =  1,  others  =  0 

Mother  unemployed^ 

Hours  on  feet  at  work  at  study 
enrollment 

Q 

Mother  farmworker 
Mother  sales  worker 
Father  never  worked 

Fathers  education  (y) 

Date  of  first  prenatal  visit  missing 
vs.  not  missing 


010  (p=.86) 


- . 009*** 


.028* 
,009*** 

- . 234** 

-.728*** 

-.415** 

-.035** 
. 163** 

-.116* 
.136* 

.501* 
-.137* 
-.528** 


062  (p=.37) 
002* 


003*** 


- . 086* 


-.181** 


-.161* 


.176* 
036* 
433* 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

-  =  not  applicable 

a 

See  Volume  IV,  Appendix  V-C-1,  for  full  covariate  list 

b 

Versus  housewife,  student,  disabled. 

Q 

Versus  physical  labor,  service,  manufacturing. 
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it  is  aot  at  all  clear  that  programs  of  maternal  nutritional  supplementa- 
tion can  affect  maternal  weight  gain  or  that  the  effects  of  supplementation 
.on  birthweight  are  mediated  by  weight  gain.  (For  further  discussion  of 
relationships  of  maternal  weight  and  weight  gain  to  birthweight  and  of  the 
^  ationship.  between  maternal  nutritional  supplementation  and  fetal  growth, 
see  Rush,  Davis*  and  Susser  [1972]  and  Rush  [1982].)  Thus,  the  present 
study  may  be  important  not  only  in  the  evaluation  of  the  WIC  program,  but 
also  may  add  to  the  basic  understanding  of  the  relationships  between  mater- 
nal nutrition  and  maternal  and  fetal  health. 

Women  recruited  into  the  WIC  program  were  slightly  heavier  at  con- 
ception than  control  women  but  gained  significantly  less  weight  from  con- 
ception to  initial  interview  (their  weight  at  initial  interview,  controlled 
for  weight  at  conception,  was  significantly  lower  than  that  of  controls). 
From  study  recruitment  to  followup  in  late  pregnancy,  their  weight  gains 
were  nearly  identical  to  that  of  controls.  Thus,  significant  early  dispar- 
ity in  weight  gain  was  reversed  during  WIC  program  enrollment.  This  is 
interpreted  as  a  beneficial  program  effect. 

Women  enrolled  in  the  WIC  program  had  less  increase  in  triceps  and 
subscapular  skinfold  thicknesses  than  controls,  and  the  causal  nature  of 
these  relationships  is  made  more  likely  by  the  significant  relationship  of 
differences  between  WIC  and  control  women  with  duration  of  enrollment  in 
the  WIC  program.  It  appears  unlikely  (but  not  impossible)  that  these 
observations  could  have  been  due  to  biased  repoijting:  field  operatives 
would  have  had  to  measure  systematically  the  skinfolds  of  women  enrolled  in 
the  WIC  program  lower  than  those  of  controls,  but  only  at  reinterview  in 
late  pregnancy  and  not  at  initial  measurement. 

^?  Given  that  the  evidence  is  strong^  that  the  observed  differences  were 
real  and  that  they  were  caused  by  WIC  program  enrollment,  it  is  important 
to  consider  whether  such  differences  were  beneficial.  The  authors  are 
unaware  of  any  precedent  from  past  research  that  helps  to  answer  this 
question:  while  increased  fat  deposition  through  the  second  trimester  (at 
least,  truncal  fat)  is  a  normal  maternal  physiologic  response  to  pregnancy, 
as  is  weight  gain  or  plasma  volume  expansion,  the  observed  WIC  program 
effect  is  more  complex:  sustained  weight  gain,  equivalent  to  that  of 
controls,  with  lower  late  pregnancy  fat  stores.  The  most  likely  sequence 
of  events  would  appear  to  be  a  balanced  increase  of  nutritional  intake 
followed  by  greater  use  of  ingested  and  stored  energy  for  the  metabolic 
needs  of  pregnancy.  Given  that  reduced  late  pregnancy  fat  stores  also  were 
associated  with  cigarette  smoking  and  among  groups  with  frequent  adverse 
pregnancy  outcome,  such  as  black  women,  it  is  not  possible  to  conclude  that 
reduced  late  pregnancy  fat  storage  is  in  itself  a  good  thing.  Rather,  the 
implications  of  how  large  the  fat  stores  are  and  how  fast  and  to  what 
extent  they  are  changing,  whether  increasing  or  diminishing,  are  probably 
contingent  on  a  set  of  complex  interrelationships  among  maternal  diet, 
activity,  basal  needs,  initial  weight  and  fat  stores,  and  other  factors, 
both  extrinsic  or  environmental  (e.g.,  smoking  or  work  patterns)  and 
intrinsic  (e.g.,  ethnicity  and  age).  This  means  that  a  simple  approach  to 
the  skinfold  (e.g.,   "bigger  [or  smaller]  is  better")  does  not  conform  with 
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the  likely  true  complexity  of  the  relationship  between  fat  stores  and  preg- 
nancy outcome.  It  does  seem  that  one  cross-sectional  measure,  rather  than 
serial  measures,  taken  without  concurrent  evaluation  of  other  nutritional 
indices,  ,is   almost   surely   going   to  be   confusing   and  perhaps  misleading. 

In  summary,  our  tentative  conclusion  is  that  the  pattern  of  maternal 
anthropometric  change  associated  with  WIC  participation  (i.e.,  acceleration 
and  normalization  of  depressed  early  pregnancy  weight  gain  and  less  accel- 
erated fat  storage  in  mid  to  late  pregnancy)  was  a  pattern  likely  to  have 
been  advantageous  to  the  fetus.  Certainly,  it  would  likely  help  the  mother 
to  be  able  to  return  more  easily  to  her  basal  prepregnant  weight  following 
delivery . 

Women  who  entered  the  WIC  program  had  significantly  lower  hemoglobin 
concentrations  than  controls,  but  this  difference  was  totally  accounted  for 
by  adjustment  for  sociodemographic  and  health  disparities  across  study 
group.  WIC  program  enrollment  had  no  demonstrable  effect  on  hemoglobin 
concentration,  but  there  also  was  no  relationship  of  hemoglobin  concentra- 
tion to  the  much  greater  amounts  of  iron  in  dietary  supplements.  Both  of 
these  results  could  follow  from  very  inaccurate  rpeasurement .  That  is,  real 
differences  might  have  been  obscured  by  imprecise  hemoglobin  measurement. 
This  possibility,  however,  is  not  consistent  with  the  significant  relation- 
ship of  hemoglobin  concentration  to  many  other  maternal  characteristics, 
although  not  to  WIC  program  participation  or  iron  supplementation.  The 
lack  of  relationship  of  hemoglobin  concentration  to  iron  intake  is  consist- 
ent with  past  experience  of  little  or  no  response  of  maternal  hemoglobin 
concentration  to  iron  supplements  (Hemminki  and  Starfield,  1978). 

Hemoglobin  concentration  in  pregnancy  is  clearly  not  a  good  index  of 
the  adequacy  of  maternal  iron  intake,  and  any  serious  attempt  to  ascertain 
the  effects  of  the  WIC  program,  a  change  in  diet  in  general,  or  iron  sup- 
plements on  iron  metabolism  in  pregnancy  requires  measurement  of  several 
concurrent  hematologic  indices.  It  would  probably  be  best  not  to  pursue 
any  further  hematologic  studies  in  pregnancy  limited  to  measuring  hemo- 
globin concentration,  since  such  studies  may  give  a  false  sense  that  some- 
thing valuable  and  serious  may  be  learned  when  that  is  almost  certainly  not 
true. 

D.      HEALTH  CARE  INDICES 
1 .  Introduction 

In  this  section,  enrollment  in  the  WIC  program  is  related  to  changes 
in  several  indices  not  directly  related  to  the  provision  of  supplemental 
food  but  that  may  have  been  affected  by  counseling  that  is  provided  by  the 
WIC  program,  and  further,  may  have  mediated  effects  of  the  WIC  program  on 
perinatal  outcome.     These  are: 

The  frequency  of  prenatal  visits  between  initial  registration 
into  the  study  and  followup. 
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Change  in  the  number  of  hours  worked  each  week  between  study 
recruitment  and  followup. 

Change  in  the  number  of  cigarettes  smoked  from  study  recruitment 
^  to  followup. 

•l        •  • 

Change  in  the  reported  intake  of  alcohol  between  study  recruit- 
ment and  followup. 

Later  in  the  chapter  WIC  program  enrollment  and  several  indicators  of 
WIC  program  quality  are  related  to  plans  to  breastfeed  and  to  the  actual 
rate  of  breastfeeding  before  hospital  discharge. 


2.      Analytic  Methods 

In  each  analysis  the  mean  value  for  women  who  were  initially  recruited 
into  the  control  group  and  who  remained  controls  is  contrasted  with  that  of 
women  who  were  initially  enrolled  into  the  WIC  sample  and -with  that  of  the 
small  group  of  control  women  who  subsequently  enrolled  in  the  WIC  program 
between  initial  study  visit  and  followup  (WIC/controls) . 


There  are  four  linear  multiple  regression  analyses  for  each  outcome. 
The  first  analysis  is  of  the  initial  level  of  the  variable  at  registration 
into  the  study  controlled  only  for  the  duration  of  gestation  at  registra- 
tion into  the  study;  the  second  also  is  for  the  initial  level  at  study 
registration,  but  adjusted  for  a  large  set  of  additional  maternal  health 
and  sociodemographic  characteristics  (see  Volume  IV,  Appendix  V-D-1,  for  a 
full  listing  of  the  covariates).  The  third  is  for  the  level  at  followup 
visit  controlled  for  the  initial  value  (and  therefore  equivalent  to  change 
^  the  index  from  initial  visit  to  followup)  and  duration  of  gestation  at 
nlxtial  visit  and  followup;  the  fourth  is  for  the  level  at  followup 
adjusted  for  the  same  covariates  describing  maternal  characteristics  at 
registration  into  the  study  as  those  in  the  second  analysis,  above.  The 
regression  analyses  for  alcohol  and  tobacco  are  presented  as  Appendix  V- 
D-2. 


The  linear  multiple  regression  models  used  for  the  analyses  of  breast- 
feeding and  WIC  program  enrollment  were  somewhat  different  from  those  in 
the  other  analyses:  it  was  not  hypothesized  that  WIC  program  enrollment 
early  in  pregnancy  would  be  more  important  than  exposure  to  the  program 
later  in  pregnancy.  Plans  to  breastfeed  and  actual  breastfeeding  were 
contrasted  in  two  different  ways:  first,  the  rates  for  all  initial  WIC 
recruits  were  compared  to  all  initial  controls,  and  then  for  all  women  who 
were  ever  enrolled  in  the  WIC  program  during  this  pregnancy  vs.  those  who 
were  never  enrolled.  Since  the  information  on  who  entered  the  WIC  program 
after  recruitment  was  gained  from  interview  at  late  pregnancy  revisit,  some 
of  the  women  in  the  control  group  but  without  late  pregnancy  evaluation 
either  had  been  in  the  WIC  program  or  would  have  been  had  they  not  deliv- 
ered prematurely.  The  contrast  between  initial  WIC  and  initial  control 
groups  is  therefore  somewhat  more  secure  methodologically.  The  study  was 
limited  to  women  enrolled  in  the  study  before  the  28th  week  of  pregnancy. 
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The  unadjusted  differences  between  WIC  and  control  groups  are  con- 
trasted with  the  differences  adjusted  for  several  sociodemographic  and 
health  characteristics  of  the  mother;  in  addition,  plans  to  breastfeed  were 
further  adjusted  for  several  possible  mediating  variables:  the  frequency 
of  nutrition  education  sessions,  who  gave  the  sessions,  whether  the  mother 
felt  that  such  advice  had  affected  her  own  dietary  patterns  during  preg- 
nancy, whether  infant  feeding  advice  was  given,  and  from  whom  and  what  type 
of  feeding  was  recommended.  Actual  rates  of  breastfeeding  were  adjusted 
for  whether  the  hospital  distributed  free  formula  samples  (29  percent  of 
hospitals  did  so)  in  addition  to  maternal  health  and  sociodemographic 
characteristics.  However,  it  is  important  to  rememb'er  that  the  outcome 
under  study  is  breastfeeding  while  still  in  the  hospital;  the  free  formula 
would  have  been  donated  upon  discharge. 

Unless  otherwise  stated,  results  referred  to  in  the  text  are  for 
analyses  adjusted  for  the  larger  set  of  maternal  characteristics. 

3 .  Results 

Frequency  of  Early  Enrollment  and  Visits  for  Prenatal  Care 

The  Longitudinal  Study  did  not  provide  a  meaningful  test  of  whether 
WIC  induces  pregnant  women  to  enter  prenatal  care  earlier  in  pregnancy. 
The  method  of  recruiting  women  for  the  control  group  assured  that  they  had 
entered  prenatal  care  by  their  sixth  month  of  pregnancy.  Thus  the  control 
group  contained  an  artificially  high  proportion  of  women  who  had  entered 
prenatal  care  early.  That  artifact  made  comparison  with  WIC  women's  early 
enrollment  uninterpretable . 

Women  recruited  into  the  WIC  sample  had  significantly  more  prenatal 
visits  at  the  time  of.  the  first  interview  than  controls.  That  'also  was  an 
artifact  of  the  method  of  recruitment  into  ^the  study.  Women  in  the  WIC 
sample  had  to  have  come  to  the  WIC  clinic  for  the  first  time,  but  they  may 
have  had  some  prenatal  care,  while  controls  were  recruited  only  if  they  had 
received  no  previous  prenatal  care  during  that  pregnancy.  The  greater 
number  of  prenatal  visits  for  WIC  women  at  the  time  of  the  initial  inter- 
view was  not  diminished  when  adjustment  was  made  for  the  larger  set  of 
covariates. 

It  was  possible  to  test  whether  WIC  women  had  more  prenatal  care 
visits  than  controls  between  the  initial  and  followup  interviews.  On  these 
tests  there  were  no  statistically  significant  differences  between  either 
group  of  WIC  participants  and  controls.  Therefore  there  is  no  evidence 
that  enrollment  in  the  WIC  Program  is  related  to  frequency  of  prenatal  care 
in  this  study  population,  once  the  woman  has  registered  for  care. 

Change  in  Hours  Worked  Each  Week 

The  economic  benefits   of  the  WIC  program- might  lead  to  a  reduction  in' 
the  time  women  worked.     The  mean  amount   of   time  worked  by  women  employed, 
either   part-time    or    full-time,    at    initial   visit   (n  =  692)   was   28. 2  hours 
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per  week;  by  followup,  this  had  fallen  to  12.3  hours  per  week.  Differences 
were  not  significant,  but  women  in  the  WIC  sample  worked  0.6  fewer  hours 
each  week  at  registration  into  the  study  than  controls;  WIC/controls  worked 
^0  fewer  hours.  (The  analyses  omitted  the  highly  colinear  variables 
^Scribing  maternal  employment  and  AFDC.)  Results  are  summarized  in 
Table  V-15.  '  " 

At  followup)  there  were  no  significant  differences  between  WIC  recipi- 
ents and  controls  in  the  number  of  hours  worked.  There  is  no  evidence  from 
these  data  that  the  economic  benefit  of  the  WIC  program  was  used  by  mothers 
to  reduce  the  time  worked.  These  results  are  not  consistent  with  WIC 
benefits  being  used  as  an  income  transfer,  at  least  to  reduce  the  work  in 
late  pregnancy. 

Cigarette  Smoking 

As  reported  in  Table  V-16,  at  registration  into  the  study,  women 
enrolled  in  the  initial  WIC  sample  were  smoking  significantly  fewer 
cigarettes  daily  than  were  residual  controls  (0.62  fewer  cigarettes  per 
day,   p  <  0.05).     At  followup,  women  in  the  WIC  group  had  increased  their 


Table  V-15 


Differences  Between  the  Control  Group  and  Women  Enrolled  in  the 
WIC  Program  for  the  Number  of  Hours  Worked  per  We^k  Among  Those 
Reporting  Work  at  Initial  Interview  * 


Number  of  hours 
worked  per  week 


WIC  at 
registration 


Controls  at  registration 

WIC  at  Controls  at 

followup  followup 


Initial 

Partially  adjusted 
Fully  adjusted 

Followup 

Partially  adjusted 
Fully  adjusted 


-0.484 
-0.639 


-0.634 
0.422 


509 


•1.906 
•2.910 


•4.317 
•3.860 

44 


28.713 
28.890 


13.000 
12.198 


143 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

Control  group  ineans  aad  differences  for  WIC  groups.    Significance  refers  to 


^J^ference  from  control  group  means. 
• — 4  Volume  IV,  Appendix  V-D-1,  for  full  covariate  list. 
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Table  7-i6 


Diffarsr.cas  2ervaan 

che  Ccncrol  Grcup 
^or  Salaccad  Prana 

and  w'cr.en 
cal  Bahavi 

Enrg 
a 

ors 

Had  in  che 

• 

Controls 

at 

registration 

WIC  at 
registration 

WIC  at 
followup 

Controls  at 
followup 

Number  of  prenatal 
care  visits 

Initial 

Partially  adjusted 
Fully  adjusted  . 

Followup 

Partially  adjusted 
Fully  adjusted 
a 

1,641*** 
1.779*** 

-0.215 
-0.062 
3,725 

0.166 
0.257* 

-0.228 
-0.141 
230 

0.151 
0.038 

7.159 
7.033 
729 

Number  of  hours 
worked  oer  week 

Initial 

Partially  adjusted 
Fully  adjusted 

-1.783*^ 
-0.215 

-1.139 
-0.792* 

5.891 
4.626 

Follovup 

Partially  adjusted 
Fully  adjusted 
a 

0.099 
0.334 
3,700 

-0.820 
-0.595 
231 

2.295 
2.096 
719 

Number  of  cizarettes 
smoked  per  dav 

Initial 

Partially  adjusted^ 
Fully  adjusted 

-0.744** 
-0.624* 

-0.761 
-0.233 

4.759 
4.638 

Followup 

Partially  adjusted 
Fully  adjusted 
a 

0.196 
0.099 
3,694 

-0.059 
-0.014 
229 

4.056 
4. 131 
724 

Number  of  ounces  of 
etlianol  consumed 
per  week 

Initial 

Partially  adjusted 
Fully  adjusted 

-0.040 
-0.094 

-0.034  • 
-0.043 

0.206  • 
0.249 

Followup 

Partially  adjusted 
Fully  adjusted 
n 

0.032 
0.024 
3,723 

0.024 
0.023 
230 

0.061 
0.068 
728 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


Control  group  means  and  differences  for  VIC  groups.  Significance  refers 
to  difference  from  control  group  means. 

b 

See  Volume  IV,  Appendix  V-D-1,  for  full  covariate  list. 
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smoking  slightly  more  than  controls  (O.iO  cigarettes  per  day,  n.s,).  The 
WIC  program  thus  had  no  effect  on  the  number  of  cigarettes  smoked.  This 
may  be  an  issue  for  possible  program  attention. 

Alcohol  Jntake 

The  initial  WIC  sample  reported  consuming  significantly  less  alcohol 
than  controls  (0.094  fewer  ounces  per  week,  p  <  0.05).  At  followup  visit, 
there  was  a  slightly,  but  not  significantly,  greater  intake  of  alcohol 
among  women  in  the  WIC  program  compared  to  residual  controls.  Thus,  as 
with  cigarette  smoking,  there  appears  to  be  no  detectable  beneficial  effect 
of  intervention  by  the  WIC  program  on  intake  of  alcohol.  These  results  are 
summarized  in  Table  V-15.  ' 

Breastfeeding  and  WIC  Program  Enrollment 

Results  in  this  section  (see  Table  V-17)  relate  WIC  program  enrollment 
to  whether  women  planned  to  breastfeed  when  questioned  at  late  pregnancy 
evaluation,  and  whether  they  actually  attempted  breastfeeding  which  was 
abstracted   from  the   review  of  the  hospital  delivery  and  newborn  records. 

Ten  and  three-tenths  percent  fewer  mothers  in  the  initial  WIC  group 
and  12.7  percent  fewer  in  the  ever  WIC  group  planned  to  breastfeed  compared 
to  their  control  groups  (p  <  0,001,  and  p  <  0.001,  respectively,  see 
Table  V-17).  After  control  for  sociodemographic  differences  between  WIC 
and  control  women,  the  differences  fell  to  3.0  percent  (n.s.),  and  5.1  per- 
cent (n.s.),  respectively.  Thus,  the  largest  part  of  the  differences 
between  WIC  and  control  women  could  be  attributed  to  sociodemographic 
differences.  When  further  adjusted  for  possible  mediating  factors,  these 
('^^mated  differences  were  changed  only  slightly  (to  3.2  and  7.0  percent, 
rSpectively) .  These  small  differences  in  estimated  effects  (0.2  percent 
and  1.9  percent)  may  be  considered  the  extent  of  the  effect  of  the  WIC 
program  that  was  mediated  by  these  factors  in  the  WIC  group. 

These  are  cross-sectional .  measures  and  therefore  do  not  assess  the 
effect  of  the  program  on  changes  in  plans  to  breastfeed.  Further,  the 
estimates  of  differences  in  plans  to  breastfeed  between  women  enrolled  in 
WIC  and  control  women  were  strongly  affected  by  adjustment  for  sociodemo- 
graphic differences  (unlike  estimates,  for  instance,  of  dietary  intake). 
Thus,  these  differences  between  WIC  and  control  groups  most  likely  arise 
not  from  program  effects,  but  from  inherent  differences  in  the  two  popula- 
tions. These  results  cannot  be  interpreted  as  evidence  of  program  effect, 
either  beneficial  or  adverse. 

The  question  of  whether  a  woman  breastfed  was  completed  on  only  2,250 
of  4,921  hospital  record  abstracts,  and  1,331  (59.2  percent)  of  these  women 
were  reported  to  have  initiated. breastfeeding.  This  rate  is  obviously  high 
and  probably  means  that  the  question  was  left  blank  for  many  women  who 
chose  to  use  formula.  This  analysis  is  limited  to  the  2,250  women  for  whom 
the  question  was  completed  (see  Table  V-17). 
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'   Table  V-17 


X 


Estimates  of  Women  Planning  to  Breastfeed  at  Followup  Visit 
and  Women  Breastfeeding  Upon  Hospital  Discharge 

WIC  status 


^  Planning  to  breastfeed 
Unadj  us ted 

Adj  us ted 


At  registration 
into  studv 


At  followuD  visit 


WIC' 


-10.31"— 


-2.97 


Control 


WIC 


65.09 


59.33 


-12.66' 


-5.13 


Control 


66.94 


61.03 


n 


1,391 


381- 


1,482 


290 


]i  Breastfeeding 

Unadjusted 
Adjusted 

n 


-5.23^ 
-0.29 

1,784 


63.31 
59.38 

466 


-7.16''> 
-2.29 

1,880 


65.14 
61.07 

370 


'■^p  <  0.05. 
— p  <  0.01. 
^-5'-A-p  <  0.001. 

Initial  interview  unadjusted. 

^Initial  interview  adjusted  for  other  maternal  characteristics.     Control  group 
means  and  differences  for  WIC  groups.     Significance  refers  to  differences 
from  control  group  means. 

c 

Followup  interview  and  at  hospital  discharge,  unadjusted. 

^Followup  interview  and  at  hospital  discharge,  adjusted  for  maternal  charac- 
teristics at  registration  into  study.     See  Volume  IV,  .Appendi.x  V-D-1,  for 
full  covariate  list. 


Five  and  two-tenths  percent  fewer  women  in  the  initial  WIC  group  (p  < 
0.05)  and  7.2  percent  fewer  in  the  WIC  at  followup  group  (p  <  0.01)  breast- 
fed, compared  to  their  relevant  control  groups.  With  adjustment  for  mater- 
nal socicdemographic  differences,  these  differences  fell  to  -0.3  percent 
and  -2.3  percent,  neither  significant.  Thus,  disparities  between  WIC  and 
control  women  were  almost  entirely  attributable  to  identifiable  socio- 
demographic  differences  between  them.  It  is  impossible  to  conclude  whether 
WIC  program  enrollment  affected  the  rate  of  breastfeeding.  It  would  be  of 
great  importance  to  know  how  many  women  sustained  breastfeeding  after 
discharge  from  hospitals  and  for  how  long.  Such  information  would  require 
followup  after  hospital  discharge,  which  was  not  done  in  this  study. 
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Table  V-18 


Proportion  of  Women  Receiving  Nutrition  Education  Sessions 
and  Proportion  of  Women  Reporting  that  Nutrition 
Advice  Affected  Eating 

Proportion  (%)  receiving  0,  1,  2,  or  3-^  nutrition  education  sessions 


WIC  status 


Control  at 

registration 

Number  of  nutrition 

WIC  at 

WIC  at 

Control  at 

f ollowup 

f ollowup 

23 

0 

13.0 

17.5 

41.9 

0.001 

1 

31.3 

31.6 

28.4 

NS 

2 

24.7 

22.2 

11.2 

0.001 

3+ 

30.4 

28.2 

17.8 

0.001 

Missing 

0.5 

0.4 

0.8 

NS 

n 

3.774 

234 

743 

Proportion  C%) 

reporting  nutrition 

advice  was 

effective^ 

WIC 

status 

"Has  nutrition 

education 

Control  at 

registration 

affected  eating 

WIC  at 

WIC  at 

Control  at 

during  pregnancy?" 

registration 

f ollowup 

followup 

Yes 

66.0 

61.1 

61.6 

Ko 

34.0 

38.9 

38.4 

3,258 

193 

430 

^^IC  =  WIC  at  registration,  WIC  at  followup 
WIC/control  =  Control  at  registration,  WIC  at  followup 
Control  =  Control  at  registration,  control  at  followup. 

^Significance  tested  by  chi  square, 
c 

Only  for  those  who  reported  that  they  received  nutrition  education. 


Frequency  of  Nutrition  Counseling 

The  number  of  nutrition  counseling  sessions  reported  by  women  at 
followup  visit,  by  WIC  status,  is  presented  in  Table  V-18.  Many  fewer 
women  in  the  WIC  program  than  controls  had  no  nutrition  education  sessions 
(13.0  percent  for  WIC  women  vs.  41.9  percent  for  controls,  p  <  0.001), 
while  many  more  WIC  women  had  two  or  more  nutrition  education  sessions 
(55.1  percent  for  WIC  women  vs.  29  percent  for  controls,  p  <  0.001). 

WIC  Program  Effectiveness  and  Changes  in  Selected  Maternal  Behaviors 

The  State  WIC  Directors'  estimates  of  WIC  prograa  quality  were  applied 
to  the   indices   of  maternal   health  care  behavior  (see  Table  V-19).  These 
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•   Table  V-17 


Estimates  of  Women  Planning  to  Breastfeed  at  Followup  Visit 
and  Women  Breastfeeding  Upon  Hospital  Discharge 

WIC  status 


At  registration 
into  studv 


WIC 


Control 


At  followuD  visit 


WIC 


Control 


%  Planning  to  breastfeed 
Unadj  us ted 


-10.31™- 


65.09 


-12.66^w-> 


66.94 


Adjusted 


-2.97 


59.33 


-5.13 


61.03 


n 


1,391 


381- 


1,482 


290 


%  Breastfeeding 

Unadjusted 
Adjusted 

n 


-5 . 23" 
-0.29 

1,784 


63.31 
59.38 

466 


-7.16^> 
-2.29 

1,880 


65.14 
61.07 

370 


"P  <  0.05. 
—p  <  0.01. 

ir-rX'^   <  0.001. 

Initial  interview  unadjusted. 

^Initial  interview  adjusted  for  other  maternal  characteristigs .     Control  group 
means  and  differences  for  WIC  groups.     Significance  refers  to  differences 
from  control  group  means. 

c 

Followup  interview  and  at  hospital  discharge,  unadjusted. 


d^ 


Followup  interview  and  at  hospital  discharge,  adjusted  for  maternal  charac- 
teristics at  registration  into  study.     See  Volume  IV,  .Appendix  V-D-1,  for 
full  covariate  list. 


Five  and  two-tenths  percent  fewer  women  in  the  initial  WIC  group  (p  < 
0.05)  and  7.2  percent  fewer  in  the  WIC  at  followup  group  (p  <  0.01)  breast- 
fed, compared  to  their  relevant  control  groups.  With  adjustment  for  mater- 
nal socicdemographic  differences,  these  differences  fell  to  -0.3  percent 
and  -2.3  percent,  neither  significant.  Thus,  disparities  between  WIC  and 
control  women  were  almost  entirely  attributable  to  identifiable  socio- 
demographic  differences  between  them.  It  is  impossible  to  conclude  whether 
WIC  program  enrollment  affected  the  rate  of  breastfeeding.  It  would  be  of 
great  importance  to  know  how  many  women  sustained  breastfeeding  after 
discharge  from  hospitals  and  for  how  long.  Such  information  would  require 
followup  after  hospital  discharge,  which  was  not  done  in  this  study. 


V-62 


Clinic  Emphasis  oq  Smoking,  Alcohol  Intake,  Breastfeeding,  WIC 
Enrollment,  and  Outcome 

Clinic  .administrators  for  both  WIC  and  control  clinics  were  asked 
Wi^ether,  and  to' what  extent,  reduction  in  smoking  and  alcohol  intake  and 
the  importance  of  breastfeeding  were  emphasized  in  patient  counseling  (on  a 
four-point  scale,  where  1  =  no  emphasis,  2  =  little  emphasis,  3  =  some 
emphasis,  and  4  =  much  emphasis).  The  average  emphasis  across  all  clinics 
was  very  high  for  all  three  issues:  3.3  for  smoking,  3.6  for  alcohol,  and 
3.8  for  breastfeeding.  These  judgments  of  clinic  administrators  (as  a 
continuous  variable  on  the  four-point  scale)  were  related  to  change  in 
tobacco  and  alcohol  use  in  pregnancy,  to  rates  of  breastfeeding  (see  Table 
V-20) ,  and  also  to  whether  the  emphasis  had  differential  relationships  in 
VIC  and  control  clinics.  . 

There  were  no  significant  relationships  between  emphasis  during 
patient  counseling  on  reducing  smoking  or  alcohol  intake  in  the  control 
clinics  and  actual  change  in  use  of  tobacco  and  alcohol..  In  fact,  higher 
levels  of  use  of  tobacca  were  partially  associated  with  greater  emphasis  in 
the    clinic.     Further,    there  was   no   significant   difference   in  reported 


Table  V-20 


Change  in  Cigarette  Smoking,  Alcohol  Consumption,  and 
Proportion  Breastfeeding  by  Clinic  Emphasis  and  VIC  Status 


Change  with  one 
point  change  in  four 
point  rating  scale 


Change  in  cigarette 
smoking  (number/ 
day)  at  followup 


Change  in  alcohol 
consumption  (oz. 
ethanol/week  at 
followup 


% 

Breast- 
feeding 


Controls 


VIC/controls 


VIC 


0.068 
0.288 
0.072 


-0.026 
0.01 
0.001 


•2.717 


-23.343**^- 


Sample  size  (n) 
Controls 
VIC/controls 
VIC 


724 
229 
3924 


728 
230 
3723 


466 
1784 


*p  <  0.05. 
**p  <  0.01. 
**p  <  0.001. 

^The  scale  was:             no  emphasis  =  1 

little  emphasis  =  2 

some  emphasis  =  3 

much  emphasis  =  4 
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Table  V-19 


State  WIC  Directors'  Evaluation  of  VIC  Program  Quality  and 

3    D  0 

Maternal  Health  Outcomes   '  ' 


• 

Alcohol 

Prenatal 

Cigarette 

consumption 

visits 

smoking 

(oz.  ethanol/ 

(number) 

(number/day) 

week) 

Mean,  control  group 

7.012 

4.155 

0.075 

VlC/control    vs.  controls 

-0. 140 

-0.017 

0.023 

r 

WIC     without  rank  vs. 

A     A  A  C 

A     A  A  7 

controls 

wIC  with  rank  vs.  controls 

A      A  P  / 

A  AAA 

0 . 092 

A      A  O  ^ 

0  . 026 

Rank  (change  per  standard 

0.05d  (p=0.33) 

0.116   (.p=0  .  17 ) 

-0.052  Cp=0-^'^J 

unit ; 

Sample  size  (n) 

Control s 

729 

724 

728 

WlC/contrcls 

230 

229 

230 

WIC  without  rank 

1,256 

1,241 

1,254 

VIC  with  rank 

2,469 

2,453 

2,469 

135  prcgrarr.s  evaluated  by  22  State  VIC  Directors  for  2,469  women  with  known 
number  of  prenatal  visits  at  followup  (no  evaluation  received  from  five  states 
for  39  programs  serving  1,256  women  with  known  number  of  prenatal  visits  at 
followup  and  with  no  evaluations  for  the  230  women  initially  recruited  as 
controls  who  were  enrolled  in  the  VIC  Program  by  followup). 


Values  are  differences  from  the  control  group  means. 

Regression  coefficients  from  linear  multiple  regression  analyses  adjusted  for 
a  wide  variety  of  maternal  characteristics  (see  Volume  IV,  Appendix  V-D-1, 
for  full  set  of  covariates). 

Control  at  recruitment  and  followup. 

Control  at  recruitment,  enrolled  in  VIC  by  followup. 

VIC  at  recruitment  and  followup. 


perceptions  of  local  program  quality  were  not  significantly  related  to 
frequency  of  prenatal  visits  or  to  change  in  alcohol  or  tobacco  use,  and, 
unlike  the  results  for  perinatal  outcome  or  for  maternal  anthropometry, 
results  for  women  in  States  for  which  we  did  not  receive  evaluations  were 
indistinguishable  from  those  of  States  with  program  evaluations.  It 
appears  that  the  quality  WIC  programs  as  judged  by  State  VIC  Directors,  had 
little',   if  any,   relationship  to  these  health  behaviors. 
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Table  V-21 


Perceatage  Experiencing  Barriers  to  the  Use  of  Health  Care, 
Asked  at  Followup,  by  WIC  Status 


Barriers  to  prenatal  care 


WIC  at 
registration 


Controls  at  Registration 

WIC  at  Controls  at 

followup  followup' 


Difficult  to  get  appointment 
to  see  medical  doctor 

Difficult  to  get  to  place 
of  medical  care  when  open 

Getting  to  and  from  place 
of  medical  care  a  problem 

Child  care  arrangements 
during  medical  care  visit 
a  problem 
(n) 

Transportation  costs  to 
and  irora  place  of  medical 
care  a  problem 

Difficulties  in  paying  for 
prenatal  care 
(n) 

On  Medicaid 

Private  health  insurance 
(Blue  Cross/Blue  Shield, 
etc. ) 

Medical  care  at  reduced 
cost 


6.2 


16.6^' 


21.4 


19.5" 
(2171) 


27.8*^' 


.  26.1** 
(2994) 


45 .  7*** 


14.0 


6.5 
13.9 
18.6 


20.5 
(127) 


27.8 


20.9 
(206) 

41.3  ' 


30.0*** 


9.7 
53.0 


5.4 
13.1 
20.4 


24.9 
(397) 


22.6 


20.2 

(600) 

31.0 


12.2 
56.6 


Sample  size  (n) 


3649-3941 


202-260 


655-780 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

a 

This  table  is  a  descriptive  cross-tabulation,  and  the  data  are  not 
adjusted  for  maternal  covariates. 

These  sample  sizes  are  usually  appropriate.     The  sample  sizes  for 
exceptions  are  shown  in  parentheses  in  the  specific  cell. 
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Thus,  early  prenatal  care  was  associated  with  a  variety  of  social  and 
educational  characteristics  with,  in  general,  better  educated,  older,  and 
more  privileged  women.  The  frequency  of  early  and  continuing  prenatal  care 
was  positively  associated  with  government  financing  of  health  care  (Medi- 
caid). 

Cigarette  Smoking.  The  amount  of  smoking  at  initial  visit  was  related 
significantly  to  maternal  age,  receipt  of  Food  Stamps,  white  ethnicity, 
being  unmarried,  and  fewer  years  of  education,  and  negatively  to  never 
having  worked  (vs.  manufacturing/labor/service).  Increased  smoking  between 
study  enrollment  and  followup  visit  was  associated  negatively  with  maternal 
education  and  with  either  black  or  Hispanic  ethnicity  (compared  to  whites). 
These  results  are  consistent  with  past  reports  that  smoking  is  low  in 
blacks  and  that  both  smoking  and  the  amount  inhaled  in  pregnancy  are 
strongly  and  negatively  associated  with  maternal  education  and  social 
status. 

Alcohol  Intake.  .Alcohol  intake  at  initial  interview  was  significantly, 
associated  with  maternal  age,  being  unjnarried,  living  with  the  father  of 
the  infant  (these  last  two  variables  are  highly  negatively  correlated  and 
should  be  interpreted  cautiously),  working  on  a  farm  (vs.  manufacturing/ 
service),  and  black  ethnicity  (vs.  whites).  Hispanics  drank  significantly 
less  than  whites. 

Increased  alcohol  intake  from  initial  visit  to  followup  was  signif- 
icantly associated  only  with  m.iternal  age,  mother  being  employed  (vs. 
hounewife/student/disabied) ,  and  receipt  of  Food  Stamps. 

Plans  to  Breastfeed  at  Followup  Visit.  Of  factors  assessed  at  initial 
interview  only  years  of  maternal  education  (p  <  0.01)  were  significantly 
related  to  plans  to  breastfeed.  There  were  significant  negative  associa- 
tions with  black  ethnicity  (p  <  0.001),  never  having  worked,  and  father 
either  employed  or  in  military  service/retired/disabled  (vs.  father  unem- 
ployed) . 

Among  factors  relating  to  intervention  between  initial  visit  and 
followup,  counseling  to  breastfeed,  particularly  from  health  care  personnel 
(presumably,  doctors  and  nurses),  was  significantly  related  to  plans  to 
breastfeed.  There  was  a  strong  negative  relationship  if  other  or  mixed 
methods  of  feeding  had  been  counseled  and  also  if  the  woman  stated  she  had 
changed  her  own  diet  on  the  basis  of  dietary  advice. 

Rate  of  Breastfeeding  in  Hospital.  The  following  factors  were  related 
to  breastfeeding  (from  hospital  record  abstraction):  maternal  education, 
professional  occupation,  receipt  of  AFDC ,  and  father  a  farm  worker.  Black 
ethnicity  (vs.  whites),  mother  never  having  worked,  receipt  of  Medicaid, 
being  unemployed  at  initial  visit,  and  delivery  by  cesarean  section  were 
significantly  negatively  related  to  breastfeeding. 


V-70 


4.  Coaclusions 


In    these   exploratory  analyses,    no   associations   were   found  between 
enrollment  in  the  WIC  program  and  several  indices  that  might  affect  peri- 
^j^natal  outcome:,    frequency  of  prenatal  visits,  hours  of  work  each  week,  use 
^^of  tobacco,  or  use  of  alcohol.    There  was  no  regular  or  coherent  relation- 
ship of  WIC  program  enrollment  with  plans  to  breastfeed  or  with  the  initia- 
tion of  breastfeeding  before  hospital  discharge. 

E.      PREGNANCY  OUTCOME 

1.  Introduction 

This  section  presents  findings  that  describe  the  relationship  between 
VIC  program  enrollment  and  duration  of  gestation,  newborn  size,  and  fetal 
mortality,  in  the  total  study  population  and  within  subgroups  of  women 
defined  by  different  risk  characteristics.  The  effects  of  duration  of  WIC 
program  enrollment  on  outcome  measures  are  estimated,  and  the  quality  of 
each  local  WIC  program,  evaluated  by  State  WIC  Administrators,  is  related 
to  selected  outcome  measures.  Finally,  maternal  characteristics  other  than 
WIC  program  enrollment  are  related  to  perinatal  outcome. 

Analyses  were  limited  to  singleton  births  and  to  women  who  entered  the 
study  before  the  196th  day  of  gestation  (28  weeks).  Late  in  the  field 
study,  an  original  study  criterion  that  no  women  be  recruited  past  196  days 
of  gestation  was  relaxed.  Thus,  from  the  data  collected  from  that  time 
forward,  there  was  an  estimate  of  the  frequency  of  late  pregnancy  enroll- 
ment; but  women  enrolled  in  the  third  trimester  of  gestation  were  excluded 
from  the  estimates  of  the  effect  of  the  WIC  program  on  perinatal  outcome 

#for  several  reasons.  First,  few  such  women  were  recruited  into  the  study 
and,  of  those  who  were  recruited,  the  proportion  of  WIC  recipients  compared 
to  control  women  was  larger  than  in  the  rest  of  the  study  population.  Even 
with  statistical  adjustment,  the  results  of  the  study  would  be  distorted  by 
these  differences  in  the  proportion  of  late  recruits,  relative  to  the  rest 
of  the  study  population.  Second,  and  more  importantly,  with  only  limited 
duration  of  WIC  benefits,  the  experience  of  these  women  is  not  a  fair  test 
of  program  effectiveness.  Such  women  could  not  be  included  in  analyses 
used  to  judge  the  frequency  of  preterm  delivery,  and  their  numbers  were  too 
small  to  test  adequately  for  differential  effects  of  short  and  long  expo- 
sure to  program  benefits.  Further,  they  were  not  reevaluated  a  second  time, 
in  pregnancy,  and  change  in  maternal  status  could  neither  be  evaluated  nor 
related  to  perinatal  outcome. 

A  WIC  program  effect  on  birthweight  of  some  30  to  50  grams  was  hypoth- 
esized for  those  recruited  by  mid-pregnancy,  mediated  both  by  increased 
duration  of  gestation  and  by  accelerated  fetal  growth.  Intuitively,  one 
might  expect  the  entire  effect  of  nutritional  supplementation  to  be  on 
accelerated  fetal  growth.  In  fact,  past  work  on  nutritional  supplementa- 
tion in  pregnancy  strongly  suggests  that  a  large  part  of  the  observed 
effect  on  birthweight,  at  least  in  studies  among  women  not  experiencing 
starvation  or  extreme  deprivation,  is  attributable  to  longer  duration  of 
gestation. 
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2.      Analytic  jletfaods 


.VIC  Program  Participation 

The  analytic  strategy  is  parallel  to  tiiat  used  throughout  this  study. 
(See  Volume  IV,  Appendixes  V-E-1  and  V-E-2.)  For  all  indices  of  pregnancy 
outcome  (e.g.,  duration  of  gestation,  birthweight,  infant  length  and  head 
circumference,  and  fetal  death)  the  central  analyses  compare  outcome  be- 
tween all  women  bearing  singleton  infants  carrying  to  at  least  20  weeks 
gestation  and  initially  recruited  into  the  WIC  sample  (for  the  analysis  of 
birthweight,  n  =  3,021)  with  all  similar  women  initially  recruited  as 
controls,  whether  or  not  they  later  enrolled  in  the  WIC  program  (for  birth- 
weight, n  =  869). 

In  the  control  group,  approximately  one-quarter  of  the  women  for  whom 
there  is  information  at  late  pregnancy  followup  reported  that  they  had 
subsequently  enrolled  in  the  WIC  program  between  recruitment  and  followup. 
The  reason  they  were  not  excluded  from  these  analyses  is  that  for  the  key 
group  of  women  without  late  pregnancy  followup  information  (n  =  313  in  the 
WIC  group,  and  n  =  96  in  the  control  group  in  the  birthweight  analysis), 
perinatal  outcome  was,  not  surprisingly,  much  worse  than  among  those  with  a 
followup  interview.  Women  without  a  followup  interview  had  much  shorter 
duration  of  gestation  and  a  consequent  higher  rate  of  fetal  loss  than  those 
for  whom  late  pregnancy  information  was  available.  To  have  removed  control 
women  with  followup  information  who  were  known  to  have  entered  the  WIC 
program,  while  not  being  able  to  remove  those  who  either  delivered  too 
early  to  join  the  program  or  who  had  joined  the  program  but  for  whom  such 
information  was  not  available,  would  have  distorted  the  results  of  the 
study  and  could  have  biased  the  results  by  overrepresenting  women  with 
adverse  outcomes  in  the  control  group.  The  price  pa.id  to  reduce  such  bias 
is  that  observed  differences  between  all  initial  WIC  recruits  and  all 
initial  controls  tend  to  underestimate  the  effect  of  the  WIC  program,  since 
as  many  as  one-quarter  of-  control  women  probably  had  some  WIC  program 
benefits  of  uncertain  duration. 

In  Appendix  V-E-3,  perinatal  outcomes  are  presented  separately  for 
women  according  to  whether  followup  was  available  and  whether  women  in  the 
control  group  later  enrolled  in  the  WIC  program. 

The  five  subgroups  of  women  for  whom  results  are  presented  in  Appendix 
V-E-3  are: 

Women  recruited  into  the  WIC  sample  who  returned  for  late  preg- 
nancy followup  (in  the  birthweight  analysis,  n  =  2,708). 

Women  recruited  into  the  WIC  sample  who  did  not  return  for  late 
pregnancy  followup  (in  the  birthweight  analysis,  n  =  313). 

• .  Women  recruited  as  controls  who  returned  for  late  pregnancy 
followup  and  had,  between  recruitment  and  followup,  entered  the 
WIC  program  (in  the  birthweight  analysis,  n  =  180). 
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Women  recruited  as  controls  who  returned  for  late  pregnancy 
followup  and  had  not  been  recruited  into  the  WIC  program  (in  the 
birthweight  analysis,  n  =  593). 

Wbmen* recruited  as  controls  who  did  not  return  for  late  pregnancy 
followup  (in  the  birthweight  analysis,  n  =  96). 

Outcome  is  first  adjusted  only  for  maternal  ethnicity  and  duration  of 
gestation  at  initial  maternal  interview  and  then  further  adjusted  for  an 
array  of  other  maternal  and  familial  characteristics  at  the  time  of  regis- 
tration into  the  study.  Newborn  somatic  growth  is  analyzed  both  with  and 
without  adjustment  for  duration  of  gestation,  to  differentiate  effects  of 
the  WIC  program  on  rate  of  fetal  growth,  vs.  that  on  duration  of  growth. 

WIC  Benefits  and  Maternal  Risk  Characteristics 

For  women  who  returned  for  late  pregnancy  followup,  analyses  are 
presented  including  changes  in  maternal  characteristics  ot  behavior  after 
registration  to  judge  whether  effects  of  the  WIC  program  may  have  been 
mediated  by  these  factors  as  well  as  to  see  whether  change  in  these  factors 
had  effects  on  outcome.  Specimen  regression  analyses  for  birthweight  and 
head  circumference  are  presented  as  Volume  IV,  Appendix  V-E-2. 

Duration  of  WIC  Benefits 

The  estimation  of  the  effect  of  the  duration  of  WIC  benefits  on  peri- 
natal outcome  is  approached  with  two  different  analytic  strategies,  both 
using  linear  multiple  regression  analysis.     In  the  first,  receipt  of  WIC 

tenefits  was  interacted  with  the  duration  of  gestation  at  the  onset  of 
tudy  obseirvation.  If  effects  of  the  WIC  program  on  perinatal  outcome  are 
contingent  on  earlier  initiation  of  benefits,  the  interaction  of  WIC  parti- 
cipation and  duration  of  gestation  at  onset  of  benefits  should  be  negative: 
the  earlier  the  duration  of  gestation  at  recruitment  into  the  study,  the. 
larger  the  effects.  In  the  second  regression  model,  gestation  at  delivery 
was  controlled  and  whether  the  women  received  WIC  benefits  was  interacted 
with  the  duration  of  time  of  enrollment  in  the  study  (duration  of  gestation 
at  delivery  minus  duration  of  gestation  at  study  onset) .  In  these  analyses 
the  rate  of  fetal  growth  is  under  study,  since  gestation  at  delivery  is 
controlled. 

Other  Factors 

State  WIC  Directors'  Assessment  of  Local  WIC  Program  Effectiveness 
and  Perinatal  Outcome.  Evaluations  by  the  State  Administrators  of  local 
WIC  programs  were  subjected  to  factor  analysis:  I  factor  accounted  for 
59.5  percent  of  the  total  variance  in  the  10  items.  The  items  measuring 
the  amount  of  counseling,  quality  of  nutrition  education,  quality  of  indi- 
vidual care  plans,  overall  compliance  with  Federal  regulations  and  State 
policies,  and  overall  rating  of  the  WIC  site  had  high  loadings  on  this 
factor.  Two  other  factors  explained  an  additional  11.1  percent  and  7.2 
percent  of  the  total  variance.     The  items  with  high  loadings  on  the  second 
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factor  were  the  efficiency  of  food/voucher  distribution,  integration  with 
the  health  care  system,  and  community  outreach.  Staff  quality  and  morale 
had  high  loadings  on  the  third  factor.  The  large  drop  in  the  proportion  of 
variance  explained  by  factors  derived  subsequent  to  the  first  one  suggests 
that  there  was  really  only  one  general  quality  factor.  Indeed,  the  corre- 
lations among  the  three  scores  were  high.  The  lowest  correlation  (0.59) 
was  between  the  second  and  third  factors.  The  first  factor  correlated  0.64 
with  the  second  factor  and  0.71  with  the  third  factor.  Because  the  derived 
factors  were  so  highly  intercorrelated,  it  was  concluded  that  the  best 
presentation  of  the  data  was  as  a  single  scale.  Therefore,  each  item  was 
standardized  and  all  10  standardized  item  scores  were  added  together  to 
calculate  a  total  score.  While  the  mean  summed  item  score  for  all  programs, 
was  zero  with  a  standard  deviation  of  7.64  (rather  than  10,  since  the  items 
were  not  independent  of  each  other),  the  mean  summed  score,  weighted  by  the 
number  of  women  in  each  program,  was  less  than  zero  (it  was  -0.47  or  about 
one- sixteenth  of  a  standard  unit  below  the  mean  of,  all  item  scores  in  the 
analysis  on  duration  of  gestation).  Thus,  the  average  woman  in  the  anal- 
ysis was  served  by  a  program  whose  ranking  was  somewhat  less  than  the  mean 
of  all  programs. 

The  variable  representing  the  State  WIC  Directors'  perception  of 
quality  of  program  and  whether  or  not  an  evaluation  had  been  received  from 
the  State  WIC  Director  were  included  in  linear  multiple  regression  analyses 
on  perinatal  outcomes.  (All  infants  of  women  recruited  from  military  base 
clinics  were  excluded  from  these  analyses,  see  Chapter  IV.) 

Maternal  Risk  Characteristics.  While  the  central  concern  of  this 
chapter  is  the  relationship  between  WIC  program  participation  and  perinatal 
outcome,  there  is  much  to  be  learned  that  is  relevant  to  WIC  program  plan- 
ning by  considering  other  maternal  characteristics  related  -to  perinatal 
outcome.  For  each  perinatal  outcome,  statistically  significant  regression 
coefficients  from  two  complementary  regression  analyses  have  been  abstract- 
ed and  are  summarized:  first,  for  all  study  recruits  for  whom  there  are 
outcome  data,  and  second,  for  those  women  for  whom  data  were  available  at 
followup  in  late  pregnancy.  The  latter  analysis  is  needed  to  relate  change 
over  the  course  of  pregnancy  to  prenatal  outcome.  Both  analyses  are 
limited  to  women  recruited  into  the  study  before  the  196th  day  (28th  week) 
of  pregnancy  and  with  delivery  after  the  l40th  day  of  gestation  (20th 
week) . 

The  analyses  of  birthweight,  infant  length,  and  head  circximf erence  are 
parallel  with  those  for  duration  of  gestation.  The  outcomes  under  study 
are  mean  birthweight  and  frequency  of  birthweight  under  1,501  g.  In  addi- 
tion, outcome  was  analyzed  with  control  for  duration  of  gestation  at  deliv- 
ery to  distinguish  rate  of  fetal  growth  from  the  effects  of  length  of 
gestation.  (These  latter  analyses  are  not  presented  but  are  referred  to 
when  important  to  the  understanding  of  the  processes  under  study.) 

Maternal  factors  at  initial  visit  and  during  the  course  of  the  study 
were  related  not  only  to  infant  length  and  head  circumference,  but  also  to 
head    growth,    adjusted   for  birthweight,    and   then  separately   adjusted  for 


V-74 


/ 

•  /  / 

length.  These  separate  analyses  of  head  growth  aimed  to  sort  out  the 
factors  related  to  differential  head  growth,  above  and  beyond  its  joint 
association  with  growth  in  weight  and  length. 

•  Paired  hemoglobin  values  were  available  for  over  75  percent  of  the 
study  population  with  abstracted  hemoglobin  and/or  hematocrit  in  the  pre- 
natal record,  the  last  prenatal  measure,  and  the  dates  for  both.  For  many 
women,  both  hemoglobin  and  hematocrit  were  available.  Hematocrits  were 
converted  into  grams  of  hemoglobin  per  100  ml,  and  if  both  hematocrit  and 
hemoglobin  were  available  for  the  same  date,  a  mean  value  derived  from  the 
two  was  used. 

3.  Results 

VIC  Program  Participation 

The  Mean  Gestational  Age  and  the  Frequency  of  Very  Preterm  (Under  33 
Weeks  Gestation)  and  Preterm  Delivery  (Under  37  Weeks  Gestation).  In  this 
analysis,  the  available  sample  included  3,137  women  in  the  WIC  group  at 
enrollment  (2,789  who  returned  for  followup  visit  and  348  who  did  not)  and 
798  controls  (178  who  by  followup  had  been  enrolled  in  the  WIC  program,  515 
who  had  not,  and  105  without  a  followup  visit). 

There  were  no  significant  relationships  between  WIC  benefits  and 
either  mean  duration  of  gestation  or  the  frequency  of  early  delivery  (see 
Table  V-23).  In  the  regression  model  adjusted  only  for  ethnicity  and 
maternal  gestation  at  initial  interview  the  overall  WIC  sample  had  0.33  day 
shorter  gestation  than  controls,   and  in  the  fully  adjusted  model  shorter 

•estation  by  0.09  day.  Those  who  did  not  return  for  late  pregnancy  follow- 
p  had,  on  average,  pregnancies  4  weeks  shorter  than  those  who  did  return 
(see  Volume  IV,  Appendix  V-E-3).  Obviously,  an  important  reason  for  not 
returning  for  followup  was  premature  delivery. 

Mean  Birthweight  and  the  Frequency  of  Birthweight  Under  1,501  g  and 
Under  Under  2,501  g.     Data   were   available   for   3,021   women   from  the  WIC 
group  at  enrollment  (2,708  who  returned  for  late  pregnancy  followup  and  313 
who  did  not)  and  761  controls  (175  who  had  been  enrolled  in  the  WIC  program 
by  followup,  497  who  had  not,  and  89  without  a  followup  visit). 

There  were  no  significant  relationships  between  WIC  status  and  mean 
birthweight  or  with  frequency  of  birthweight  under  1,501  g  or  2,501  g, 
whether  adjusted  for  duration  of  gestation  or  not.  Among  women  for  whom 
followup  data  were  available,  there  were  only  trivial  differences  in  the 
magnitude  of  estimated  differences  in  birthweight  with  other  mediating 
factors  included  in  the  analyses.  Thus,  changes  in  weight,  skinfold  thick- 
ness, reported  caloric  intake,  or  work  patterns  had  little  effect  on  the 
estimated  differences  in  birthweight  between  WIC  and  control  groups.  The 
results  of  these  analyses  are  summarized  in  Table  V-23  (also  see 
Appendix  V-E-3) . 
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Table  V-23 


Duration  of  Ge 


station,  Birthweight,  Length, 
and  Fetal  Mortality  * 


Head  Circumference, 


Perinatal  outcome 


WIC  Status  at  registration 
WIC  Control 


DURATION  OF  GESTATION 

Mean  duration  of  gestation  (days) 
Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 

Duration  of  gestation  <  33  weeks  (%) 
Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 

Duration  of  gestation  <  37  weeks  (%) 
Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 

Sample  size  (n) 

BIRTHWEIGHT 


-0.328 
-0.087 

-0.080 


-0.797 
-0.921 

-0.943 


-0.452 
-1.210 

-1.278 

(3,137) 


276.174 
275.981 

275.976 


3.939 
4.038 

4.055 


14.490 
15.094 

15.148 

(798) 


Mean  birthweight  (grams) 
without  adjusting  for  duration  of 
gestation 

Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 
Adjusting  for  duration  of  gestation 
Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 


-4.137 
-8.944 

-6.920 

2.851 
-5.700 

-3.296 


3258.176 
3262.017 

3260.400 

3252.595 
3259.425 

3257.505 


(continued) 
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Table  V-23  (continued) 


Perinatal  outcome 


WIC  Status  at  registration 
WIC  Control 


Birthweight  <  1501  grams  (%) 
without  adjusting  for  duration  of 
gestation 

Partially  adjusted 

Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 
Adjusting  for  duration  of  gestation 
Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 


-0.275 
-0.292 

-0.293 

-0.357 
-0.332 

-0.338 


1.198 
1.212 

1;212 

1.264 
1.244 

1.248 


Birthweight  <  2501  grams  (%) 
without  adjusting  for  duration  of 
gestation 

Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 
Adjusting  for  duration  of  gestation 
Partially  adjusted 
^       Fully  adjusted 

w  '     Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 

Sample  size  (n) 

BIRTH  LENGTH  (cm) 

without  adjusting  for  duration  of 
gestation 

Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 
Adjusting  for  duration  of  gestation 
Partially  adjusted 
Fully  adjusted 

Fully  adjusted,  with  other  maternal 
factors  at  initial  visit 

Sample  size  (n) 


0.234 
0,475 

0.334 

-0.071 
0.330 

0.173 

(3,021) 


-0.271 
-0.200 

-0.186 

-0.203 
-0.155 

-0.140 

(2,834) 


7.560 
7.368 

7.480 

7.804 
7.484 

7.609 

(761) 


50.386 
50.330 

50.318 

,50.332 
50.294 

50.282 

(720) 


(continued) 
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Table  V-23  (continued) 


VIC  Status  at  registration 
Perinatal  outcome  WIC  Control 


HEAD  CIRCUMFERENCE  (cm) 

Without  adjusting  for  duration  of 


gestation 


Partially  adjusted 

0 

.177* 

33 

.849 

Fully  adjusted 

0 

.201** 

33 

.830 

Fully  adjusted,  with  other  maternal 

factors  at  initial  visit 

0 

.206** 

33 

.826 

Adjusting  for  duration  of  gestation 

Partially  adjusted 

0 

.194* 

33 

.836 

Fully  adjusted 

0 

.202** 

33 

.829 

Fully  adjusted,  with  other  maternal 

factors  at  initial  visit 

0 

.208** 

33 

.825 

Sample  size  (n)  (2,536)  (693) 

FETAL  MORTALITY  (20+  weeks)  per  1000  live  births  and  fetal  deaths 

Partially  adjusted  -5.724  15.298 

Fully  adjusted  -5.486  15.109 
Fully  adjusted,  with  other  maternal 

factors  at  initial  visit  -5.944  15.474 

Sample  size  (n)  (3,192)  (813) 


*p  <  0.05. 
**p  <  0.01. 
Vr->A-p  <  0.001. 

3 

Control  group  means  and  differences  for  WIC  groups.    Significance  refers 
to  difference  from  control  group  mean. 

Duration  of  gestation  not  adjusted  for  sex.  See  Volume  IV,  Appendix  V-E-1, 
for  specification  of  all  covariates  and  mediating  variables. 

There  is  a  concern  that  program  benefits  may  have  been  obscured,  not 
only  by  the  enrollment  of  controls  into  the  WIC  program  after  recruitment 
into  the  study,  but  by  initial  disparities  between  the  WIC  and  control 
samples.  While  this  probably  happened,  it  is  unlikely  to  have  altered 
outcomes  since  estimates  of  WIC  effects  from  the  regression  analyses 
adjusted  for  a  wide  variety  of  maternal  health  and  sociodemographic  char- 
acteristics were  only  minimally  different  from  the  partially  adjusted 
estimates.  With  all  the  limitations  of  any  current  observational  study, 
the  conclusion  from  this  study  was  that  there  was  no  observed  increased 
birthweight  from  enrollment  in  the  WIC  program.  Caution  in  the  interpreta- 
tion of   these   results  is  suggested  since  the  final  study  sample  was  con- 
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siderably  smaller  thaa  had  been  originally  planned,  and  to  test  a  possible 
effect  of  the  WIC  program  of  30  g  at  birth,  at  an  alpha  level  of  0.05,  the 
power  of  this  study  was  only  about  0.25.  That  is,  if  there  was  an  actual 
pirthweight  effect  of  30  g,  there  was  a  75  percent  chance  of  accepting  the 
Sull  hypothesis  when  it  was,  in  fact,  not  true. 

Infant  Length.  Data  on  length  were  av;>ilable  in  the  WIC  group  for 
infants  of  2,834  women  (2,537  who  returned  for  late  pregnancy  followup  and 
297  who  did  not)  and  720  controls  (478  who  were  still  controls  at  followup, 
164  who  were  enrolled  in  the  WIC  program  by  followup,  and  78  who  did  not 
return  for  followup).  As  shown  in  Table  V-23,  infant  length  was  not  sig- 
nificantly related  to  the  mother's  enrollment  in  the  WIC  program.  In  the 
partially  'adjusted  analyses,  infants  of  WIC  mothers  were  0.27  cm  shorter 
than  controls  (p  s  0.08).  Control  for  gestation  at  delivery  reduced  this 
difference  to  -0.20  cm.  The  difference  was  -0.20  cm  with  full  covariate 
adjustment,  and  -0.16  cm  with  adjustment  for  gestation  at  delivery  (all  not 
significant).  Other  possible  mediating  factors  had  almost  no  effect  on 
estimates  of  WIC  program  effects  for  births  for  whom  maternal  data  were 
available  at  followup. 

The  narrowing  of  the  decrement  in  infant  length  with  full  adjustment 
was  small  and,  as  with  the  birthweight  analyses,  there  is  no  evidence  of  a 
WIC  program  effect. 

Infant  Head  Circumference.    Head  circumference  measures  were  available 
for  infants  of  2,563  women  in  the  initial  WIC  group  (2,304  who  returned  for 
followup  visit  and   259   who  did  not)   and  666  controls   (440  who  had  not 
enrolled  in  WIC  by  followup,  155  who  began  the  study  as  controls  but  were 
^ater  enrolled  in  the  WIC  program,  and  71  who  did  not  return  for  followup). 

In  the  partially  adjusted  model,  the  head  circumference  of  children  of 
WIC  mothers  was  0.18  cm  greater  than  that  of  controls  (p  =  0.02),  opposite 
in  direction  to  the  relationships  with  birthweight  and  infant  lengthy  and 
statistically  significant.  With  adjustment  for  initial  maternal  factors 
(e.g.,  those  known  at  registration  into  the  study),  the  increment  associ- 
ated with  the  WIC  program  rose  to  0.20  cm  (p  <  0.01).  Controlling  for 
duration  of  gestation  at  delivery  did  not  affect  the  magnitude  of  this 
estimated  program  effect,  nor  did  the  inclusion  in  the  analysis  of  poten- 
tially mediating  factors  assessed  in  late  pregnancy.  There  was  no  evidence 
of  any  beneficial  effect  among  initial  controls  who  entered  the  WIC  program 
prior  to  followup  visit. 

These  results  demonstrate  an  unexpected  effect  on  fetal  head  growth 
relative  to  other  body  dimensions  following  maternal  WIC  benefits  during 
pregnancy.  This  finding  is  parallel  to  an  observation  presented  in  the 
Study  of  Infants  and  Children  in  Chapter  VI.  Preschool  WIC  recipient 
siblings  of  the  infants  bom  to  women  in  the  Longitudinal  Study  were  sig- 
nificantly shorter  than  older  siblings  who  had  never  been  in  the  WIC  pro- 
gram, but  the  former  had  slightly  larger  heads.  The  accelerated  head 
growth  of  these  siblings  was,  however,  not  statistically  significant  and 
was  observed  only  among  children  who  had  begun  WIC  benefits  in  prenatal 
life  or  early  infancy. 
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It  is  unlikely  that  this  is  an  idiosyncratic  result  associated  with 
sibling  pairs  being  in  the  same  study  category  (i.e.,  prenatal  WIC 
recruits)  since  most  of  the  control  children  in  the  study  of  preschool 
children  vere  offspring  of  current  WIC  recipient  pregnant  women  and  older 
siblings  of  infants  in  the  WIC  group  in  this  analysis. 

Given  these  two  independent  observations  of  differential  infant  head 
growth  associated  with  prenatal  WIC  benefits,  it  is  confusing  why  this 
phenomenon,  if  real,  has  not  been  observed  in  the  past.  One  reason  may  be 
study  power.  Even  with  the  smaller  number  of  available  controls  than  had 
been  planned  in  the  study  design,  this  remains  possibly  the  largest  longi- 
tudinal study  of  nutritional  supplementation  during  pregnancy  ever 
performed  in  which  infant  head  circumference  was  studied.  Thus,  the 
absence  of  past  observations  may  well  be  a  function  of  both  the  relative 
infrequency  and  the  low  power  of  past  studies.  Further,  this  difference 
was  somewhat  greater  after  extensive  statistical  adjustment  for  differences 
across  study  groups  in  maternal  characteristics  that  were  related  to  infant 
head  size.  This  study  was  planned  to  be  able  to  account  in  analysis  for  as 
much  maternal  and  familial  sociodemographic,  medical,  and  nutritional 
variability  across  study  groups  as  possible. 

•  Given  the  results  of  the  concurrent  Study  of  Preschool  Children  (Chap- 
ter VI),  it  is  reasonable  to  conclude  that  these  results  are  real  and  are 
an  impact  of  the  WIC  program.  The  implications  of  this  effect  on  fetal 
head  growth  can  become  clear  only  as  these  children  are  followed  into  early 
childhood,  to  determine  if  these  initial  gains  are  sustained  and  whether 
they  are  reflected  in  differences  in  somatic,  cognitive,  and  behavioral 
development . 

Fetal  Survival.  Analysis  of  the  effect  of  the  WIC  program  on  the  rate 
of  fetal  death  is  limited  to  fetal  deaths  occurring  among  singleton  births 
and  occurring  after  20  weeks  gestation.  (It  was  impossible  to  distinguish 
with  certainty  spontaneous  from  induced  fetal  loss  prior  to  20  weeks). 
Also,  no  analyses  of  late  pregnancy  mediating  factors  are  presented,  since 
most  women  with  fetal  loss  did  not  have  the  opportunity  to  return  in  late 
pregnancy.  One  ectopic  pregnancy  was  excluded.  There  were  three  fetal 
losses  in  which  it  was  impossible  to  determine  whether  the  pregnancy  passed 
the  20th  week  of  gestation,  two  in  the  WIC  group,  and  one  in  the  control 
group.    These  have  not  been  included  in  analysis. 

Among  the  3,192  women  in  the  initial  WIC  sample  there  were  31  fetal 
deaths,  a  rate  of  9.7  per  thousand,  and  among  controls,  12  fetal  deaths 
among  813  women,  a  rate  of  14.8  per  thousand.  After  adjustment  for  dura- 
tion of  gestation  at  initial  interview  and  ethnicity,  the  rate  of  fetal 
loss  in  the  WIC  group  was  5.7  per  thousand  lower  than  among  controls  (n.s.) 
and  after  adjustment  for  the  larger  covariate  set,  5.5  per  thousand  lower 
(n.s.).  Thus,  while  the  magnitude  of  difference  was  large,  it  was  not 
statistically  significant.  This  study  was  too  small  to  test  adequately  for 
an  effect  of  the  WIC  program  on  late  fetal  survival. 
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Table  V-24 


/ 


Differences  in  Mean  Birthweight  and  Proportion  of  Low  Birthweight 
Births  Between  WIC  Infants  and  Controls,  Stratified^ 
by  Initial  Triceps  and  Subscapular  Skinfold  Thickness 


1  :  

Percentile  rank,  oatemal 
skinfold  at  initial  visit 

Birthweight  (5?) 

Mean 

Percent  <2501 

WIC 

Control 

WIC 

Control 

-111  85 

-90.63 

+2.22 

+0.98 

-37.57 

+0.58 

-2.35 

-0  44 

3  307  74 

-0.77 

7.45 

C2998") 

(864) 

Subscapular 

<  25th 

-66.58 

• 

-23.95 

+3.18 

-0.47 

25  -  49th 

-67.17 

-28.72 

+0.65 

+0.16 

>  50th 

*7.49 

3,287.40 

-0.61 

7.07 

(2978) 

(856) 

(2978) 

(856) 

^Note:    Values  are  differences  from  the 

nean  of  controls 

over  50th 

percentile 

(which  are 

underlined) . 

Significance  within  control  group  refers 

to 

difference  from  controls  >  50th  percentile.  No  significant  differences 
between  WIC  and  control  groups.  See  Volume  IV,  Appendix  V-E-1,  for  the 
full  set  of  covariates. 


Effects  of  the  WIC  Program  on  Birthweight  Contingent  on  Maternal  Skin- 
fold Thickness.  In  a  very  small  study,  an  English  team  (Viegas  et  al., 
1982)  observed  that  the  only  women  (n  s  12)  whose  infants  were  heavier  than 
controls  following  high-protein,  high-calorie  supplementation  in  pregnancy 
were  those  with  "inadequate'*  increase  in  triceps  skinfolds  (<  0.2  mm  per 
week)  during  the  second  trimester  of  pregnancy.  The  English  study  was 
small,  and  there  was  much  variability  and  inconsistency  in  results,  prob- 
ably due  to  the  instability  inherent  in  small  numbers  and  consequent  low 
power. 

However,  the  results  of  the  study  warranted  repetition,  so  two  sets  of 
analyses  were  performed  address  ing  whether  the  effects  of  WIC  benefits  on 
birthweight  might  be  contingent  on  initial  maternal  skinfold  thickness.  In 
the  first  set  (see  Tables  V-24  and  V-25),  WIC  benefits  were  interacted  with 
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initial  maternal  triceps  skinfold  and  maternal  subscapular  skinfold.  The 
study  population  was  stratified  into  three  groups,  separately  for  each 
^;infold  site:  those  below  the  25th  percentile  for  the  skinfold  thickness 
St  initial  ^isi^  (the  percentiles  were  derived  from  this  study  population, 
since  external  standards  are  sparse) ,  those  from  the  25th  to  49th  percen- 
tile, and  those  at  or  above  the  50th  percentile.  Differences  in  birth- 
weight  between  infants  of  women  initially  recruited  into  the  WIC  study 
group  and  those  of  controls  were  assessed  within  each  of  the  strata  defined 
by  initial  maternal  skinfold  thickness. 

Birthweight  was  lowest  among  infants  of  women  with  smallest  triceps 
skinfold  thickness  and  highest  among  those  with  the  largest  skinfolds  (see 
Table  V-24) .  (Maternal  height,  but  not  maternal  weight,  was  controlled  in 
this  analysis.)  However,  there  was  no  evidence  of  any  greater  effect  of 
the  WIC  program  given  lower  initial  maternal  skinfold  thickness,  whether  or 
not  duration  of  gestation  was  controlled. 

In  the  second  set  of  analyses  to  determine  whether  the  effects  of  WIC 
benefits  on  birthweight  were  contingent  on  maternal  skinfold  thickness,  the 
initial  triceps  skinfold  is  treated  as  a  continuous  variable.  In  Table 
V-25,  the  interaction  between  WIC  benefits  and  initial  maternal  triceps 
skinfold  on  birthweight  is  positive  (i.e.,  opposite  the  hypothesized  direc- 
tion), but  not  significant.  (The  positive  direction  means  that,  on  aver- 
age, differences  in  birthweight  between  WIC  and  control  groups  are  greater 
the  larger  the  initial  maternal  triceps  skinfold.) 

The   interrelationship  between  initial  maternal  subscapular  skinfold 
ll^d  WIC  benefits  on  mean  birthweight  and  frequency  of  birthweight  under 
^501  g  was  similar  to  those  fo'r  triceps  skinfold.     The  direction  of  the 
relationship  was  opposite  to  that  hypothesized,  but  none  of  the  interactive 
relationships  was  significant. 

Thus,  smaller  skinfolds  in  early  and  mid-pregnancy  were  found  to 
predict  lower  birthweight  (at  least  if  maternal  weight  is  not  controlled) , 
but  were  unrelated  to  response  to  WIC  program  benefits. 

In  the  analysis  on  frequency  of  birthweight  under  2,501  g,  there  is  a 
significant  interaction  between  initial  triceps  skinfold  and  WIC  on  out- 
come, but  in  the  direction  such  that  differences  between  WIC  and  control 
groups  were  more  advantageous  in  the  WIC  group  given  larger  initial  triceps 
skinfold  (0.27  percent  greater  decrease  among  WIC  recipients  compared  to 
joong  controls  with  each  increase  of  1  ml  in  initial  triceps  skinfold, 
p  =  0.02). 

Abnormalities  of  Labor  and  Delivery. 

Abnonnalities  of  labor  and  delivery  were  compared  at  registration  into 
the  study,  and  several  significant  differences  in  outcome  were  found 
between  WIC  and  control  women  (premature  rupture  of  membranes,  5.7  percent 
aaong  WIC  women   vs.   9.2  percent  among  controls    [p  <  0.001]);  premature 
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labor,  2.9  percent  in  the  WIC  group  vs.  4.2  percent  among  controls  (p  < 
0.05];  and  the  umbilical  cord  wrapped  around  neck,  shoulders,  or  upper 
torso,  5.2  percent  in  the  WIC  group  vs.  8.6  percent  among  controls  [p  < 
O.OOli).  .Thus,  the  WIC  group  experienced  significantly  less  pathology  of 
labor-  and  delivery,  which  may  have  resulted  from  better  prenatal  and  post- 
natal health  care  or  from  generally  improved  physiological  status 
associated  with  WIC  benefits. 

WIC  Benefits  and  Maternal  Risk  Characteristics 

In  Table  V-26,  significant  differences  are  presented  in  infant  outcome 
associated  with  prenatal  WIC  benefits  within  strata  defined  by  various 
maternal  risk  factors  from  fully  adjusted  analyses.  In  Volume  IV,  Appen- 
dix V-E-4,  all  relationships  are  presented,  regardless  of  whether  they  were 
statistically  significant,  and  for  both  the  partially  and  fully  adjusted 
analyses. 

Significant  relationships  appear  among  selected  maternal  charac- 
teristics and  perinatal  outcome  measures  despite  the  small  number  of  con- 
trol births  in  some  strata.  In  particular,  control  group  women  with  a 
history  of  past  low  birthweight  had,  as  might  be  expected,  very  poor  preg- 
nancy outcome,  with  a  mean  duration  of  gestation  of  270  days,  an  11.1 
percent  rate  of  delivery  under  33  weeks  duration,  and  a  3.3  percent  rate  of 
infants  with  birthweight  under  1,501  g  (see  Table  V-26).  Similar  women 
enrolled  in  WIC  had  significantly  lower  rates  of  very  preterm  delivery  (4.3 
percent,    p   <   0.01)    and  very   low  birthweight    (0.72  percent,  p  <  0.05). 

 ^WIC  was  associated  with  greater  increments  in  head  circumference  among 

multiparae  than  primiparae  (0.28  cm  greater  than  controls  among  women  with 
one  or  two  past  births  [p  <  0.01],  0.27  cm  greater  than  controls  among 
women  with  three  or  more  past  births  [(n.s.)],  but  only  0.07  cm  among 
primiparae  [n.s.]),  and  larger  heads  among  infants  of  women  in  families 
with  incomes  under  $3,000  a  year  (0.49  cm  greater  than  controls,  p  <  0.05). 
Infants  of  women  receiving  both  AFDC  and  Food  Stamps  were  considerably 
larger  if  their  mothers  received  WIC  benefits  than  if  not  (3,330.0  g  vs. 
3,159.8  g  birthweight,  p  <  0.05;  34.31  cm  vs.  33.48  cm  head  circumference, 
p  <  0.01). 

Other  relationships,  while  significant,  did  not  suggest  much  in  the 
way  of  regular  differential  benefit  dependent  on  maternal  weight,  height, 
smoking  history.  Medicaid  receipt,  marital  status,  or  whether  working 
during  this  pregnancy. 

Duration  of  WIC  Benefits 

The  duration  of  WIC  benefits  was  specified  in  two  different  ways  for 
analytic  purposes;  the  time  of  onset  of  WIC  benefits  (measured  as  the 
gestational  age,  in  days,  at  program  entry)  and  the  actual  duration  of  WIC 
benefits  (measured  as  the  difference,  in  days,  between  the  date  of  delivery 
and  WIC  program  entry).  These  measures  are  important  to  the  current  anal- 
yses because  they  have  been  hypothesized  to  relate  directly  (and  posi- 
tively) to  maternal  and  newborn  outcomes,  and  thus  to  WIC  program  effec- 
tiveness.    That  is,   the  longer  the  duration  of  benefits,  or  the  earlier  in 
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pregnancy  a  woman -begins  prenatal  food  supplementation  and  health  care,  the 
greater  the  potential  impact  of  the  program  on  pregnancy  outcomes.  The 
'distinction  between  the  two  measures  is  made  because,  for  certain  analyses, 
measure-  of  .duration  of  WIC  benefits  is  confounded  by  the  duration  of 
gestation.  In  such  cases,  the  gestational  age  at  WIC  program  entry  (e.g., 
time  of  onset  of  benefits)  is  the  preferred  measure. 

Duration  of  Gestation.  As  summarized  in  Table  V-27,  the  duration  of 
gestation  at  entry  into  the  WIC  program  or  prenatal  care  (controls)  was  not 
significantly  associated  with  either  mean  duration  of  gestation  or  early 
delivery  (<33  weeks  and  <37  weeks). 

Birthweight.  The  effect  of  duration  of  gestation  at  onset  of  WIC 
program  benefits  (entry  into  the  study)  on  birthweight  was  not  statis- 
tically significant  (see  Table  V-27  for  greater  detail).  The  direction  of 
these  coefficients  was  in  the  predicted  direction  (those  with  earlier  entry 
into  the  program  had  better  outcomes  relative  to  controls),  while  the 
direction  of  coefficients  for  the  duration  of  the  study  period  and  WIC 
benefits  was  mixed.  In  one  analysis,  for  the  frequency  of  birthweight 
under  1,501  g,  the  interaction  of  duration  of  study  period  and  WIC  benefits 
was  significant.  However,  the  direction  of  the  effect  was  opposite  to  that 
predicted  while  this  pattern  did  not  apply  to  the  rate  of  birthweight  under 
2,501  g.  It  is  difficult  to  postulate  this  as  a  negative  program  effect 
since  the  dichotomous  variable,  WIC  vs.  others,  was  significant  in  the 
beneficial  direction,  and  this  adverse  relationship  was  not  present  in 
analyses  of  rates  of  birthweight  under  2,501  g. 

fl^  Infant  Length.  None  of  the  relationships  between  the  duration  of  the 
^udy  period  and  WIC  benefits  and  infant  length  were  statistically  signifi- 
cant, and  their  direction  was  opposite  the  predicted  direction.  These 
results  are  summarized  in  Table  V-27. 

Infant  Head  Circumference.  The  relationship  of  infant  head  circum- 
ference, receipt  of  WIC,  and  the  stage  of  gestation  at  study  entry  was 
opposite  to  the  predicted  direction,  but  not  significant  (see  Table  V-27). 
The  relationship  of  duration  of  the  study  period  to  head  growth  in  the 
fully  adjusted  regression  model  was  in  the  predicted  direction  and  was 
significant  (p  <  0.05).  This  indicates  a  gestational  age  effect  but  not  a 
differential  effect  due  to  WIC  program  participation. 

Other  Factors 

State  WIC  Directors'  Assessment  of  Local  WIC  Program  Effectiveness 
and  Perinatal  Outcome 

• 

Duration  of  Gestation— The  State  WIC  Directors'  perception  of  program 
quality  was  consistently,  and  at  times  almost  significantly,  related  to 
shorter  duration  of  gestation. 

In  the  fully  adjusted  models,  an  increase  in  one  standard  unit  of  the 
ranking  score  was  associated  with  a  decreased  mean  duration  of  gestation  of 
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0.9  day  (p  =  0.058)  and  an  increase  in  delivery  under  37  weeks  gestation  of 
1.11  percent  (n.s.).  Thus,  the  spread  between  the  I6th  and  84th  percentile 
on   the   quality   scale  would  be   about   1.8   days    in  mean  gestation  and  a 

S 2-percent  difference  in  preterm  delivery.  Table  V-28  summarizes  these 
ndings . 

Birthweight— The  State  WIC  Directors'  perception  of  the  quality  of 
local  WIC  programs  was  regularly  and  significantly  related  to  increased 
birthweight  and  decreased  rates  of  low-birthweight  delivery  (see 
Table  V-28). 

There  were  strong  relationships  between  birthweight  and  whether  the 
State  WIC  Director  returned  the  quality  scoring  form.  Among  the  1,060  WIC 
births  from  States  with  unretumed  forms,  mean  birthweight  was  63.4  g  lower 
than  among  controls  (p  -  0.003).  Among  those  whose  forms  were  returned,  at 
mean  clinic  rank,  birthweight  was  16.3  g  greater  than  among  controls  (n.s.) 
and  16.5  g  greater  with  an  increase  of  one  unit  of  standard  score  (n.s.). 
Controlling  for  duration  of  gestation,  mean  birthweight  among  WIC  recipi- 
ents in  unranked  programs  was  56.9  g  lower  than  controls  (p  =  0.003),  and 
mean  birthweight  among  WIC  recipients  in  ranked  programs  was  17.8  g  greater 
than  controls  (n.s.).  Among  those  in  ranked  clinics,  one  standard  unit 
increase  in  ranking  score  was  associated  with  25.9  g  greater  birthweight  (p 
<  0.01).  Thus,  the  estimated  difference  in  mean  birthweight  among  women  in 
clinics  separated  in  quality  by  two  standard  units  (e.g.,  between  the  16th 
percentile  of  perceived  quality  of  program  and  the  84th  percentile)  was 
51.8  g,  slightly  greater  than  the  effect  of  the  WIC  program  that  was  origi- 
nally predicated  when  this  study  was  designed. 

^jk  The  frequency  of  birthweight  under  2,501  g  was  1.4  percent  lower  for 
^rch  standard  unit  increase  in  quality  score  (p  <  0.01)  and  1.9  percent, 
controlling  for  duration  of  gestation  (p  <  0.001).  Thus,  fetal  growth  was 
markedly  and  significantly  greater,  given  the  State  WIC  Directors'  judgment 
of  program  quality.  Mean  birthweight  was  considerably  lower  in  the  States 
where  WIC  Directors  did  not  return  evaluations  of  local  WIC  programs. 
Possibly  this  too  is  a  sign  of  suboptimal  WIC  program  quality,  but  it  is 
more  likely  that  programs  in  three  of  the  five  largest  metropolitan  areas 
of  the  United  States  were  not  ranked,  and  these  urban  populations  probably 
included  a  disproportionate  number  of  high-risk  women.  Certainly  it  is 
evidence  of  wide  variation  across  States  in  the  relationship  of  WIC  bene- 
fits and  outcome,  due  either  to  differences  in  program  effectiveness  or  in 
the  level  of  risk  of  the  pregnant  women  certified  into  the  program. 

Head  Circumference— The  mean  head  circumferences  of  WIC  recipients  in 
States  without  returned  evaluations  were  significantly  lower  than  controls 
(0.15  ca;  p  <  0.05),  while  the  mean  in  States  with  evaluations  was  much 
higher  than  controls  (0.26  cm;  p  <  0.01).  The  ranking  score  was  signifi- 
cantly related  to  head  circumference  (0.08  cm  increase  with  one  standard 
unit  change  in  the  program  quality  score;  p  <  0.05).  This  relationship  was 
highly  significant  after  control  for  duration  of  gestation  (0.10  cm 
increase  in  head  circumference  with  one  standard  unit  change   in  program 
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quality  score;  p  <  0.01).  While  mean  head  circumference  among  infants  of 
mothers  who  received  WIC  in  States  without  returned  evaluation  was  still 
smaller  than  controls  with  control  for  duration  of  gestation  (0.13  cm 
^ss),  this  difference  was  not  significant.  Table  V-28  summarizes  these 
^sults. 

Discussion— It  is  evident  that  State  VIC  Administrators  can  distin* 
guish  differences  in  the  performance  of  local  VIC  programs  and  that  the 
perception  of  VIC  program  quality  is  strongly  linked  to  measured  fetal 
growth.  These  results  imply  very  different  limits  to  possible  change  in 
fetal  growth  with  nutritional  intervention  in  pregnancy  than  do  the  results 
of  the  central  study  analyses.  It  will  be  a  challenge  to  future  research 
to  identify  the  specific  program  characteristics  that  are  associated  'with 
improved  outcome,  so  that  less  effective  local  VIC  programs  might  be 
brought  to  the  level  of  more  successful  programs. 

Maternal  Risk  Characteristics.  Unless  otherwise  stated,  all  results 
cited  below  are  presented  in  Tables  V-29  and  V-30. 

Duration  of  Gestation— The  following  factors,  assessed  in  early  preg- 
nancy, were  related  significantly  to  shorter  mean  duration  of  gestation: 
black  ethnicity  (4.6  fewer  days  compared  to  whites,  p  <  0.001),  history  of 
past  low-birthweight  delivery  (3.7  days,  p  <  0.001),  larger  triceps  skin- 
fold thickness  (0.20,  p  <  0.001),  mother  never  having  worked  (2.3  fewer 
days  vs.  mother  in  manufacturing,  physical  labor,  or  service  occupation,  p 
<  0.05),  and  with  father  never  having  worked  (2.7  fewer  days  vs.  father  in 
manufacturing,  physical  labor,  or  service  occupations,  p  <  0.05).  Duration 
of  gestation  was  positively  associated  with  maternal  education  (0.42  day 
^nger  with  each  year  of  increased  schooling,  p  <  0.05),  and  father  working 
a  professional  occupation  (4.4  days  longer  than  if  father  in  manufactur- 
ing or  service  occupation,  p  <  0.05). 

The  relationship  of  duration  of  gestation  to  maternal  weight  was- 
complex:  a  positive  relationship  to  weight  at  conception  (0.16  day  per 
kilogram,  p  <  0.05)  but  negative  to  weight  at  interview  (0.19  fewer  day  per 
kilogram,  p  <  0.01).  (The  relationship  to  weight  at  interview,  or  weight 
change,  was  only  significant  when  triceps  skinfold  was  included  in  the 
analysis.)  The  negative  relationship  of  weight  change  from  conception  to 
interview  with  duration  of  gestation  may  be  an  artifact,  reflecting  inher- 
ent error  in  measurement  of  duration  of  gestation.  If  duration  of  gesta- 
tion at  interview  is  not  perfectly  measured  (and.it  is  not),  on  average, 
among  a  set  of  women  reporting  the  same  duration  of  gestation,  women  who 
have  gained  more  weight  will  have  more  advanced  pregnancies  than  those  who 
have  gained  less  weight,  and  their  durations  of  gestation  at  delivery  will 
thus  appear  to  be  short.  The  relationship  of  weight  gain  to  duration  of 
gestation  cannot  be  fiilly  elucidated  from  these  analyses. 

In  late  pregnancy,  increase  in  reported  alcohol  intake  during  preg- 
nancy was  significantly  related  to  longer  gestation  (p  <  0.01).  This  may 
reflect  decreased  intake  by  women  with  known  problem  pregnancies  bat  does 
not  substantially  modify  the  adverse  relationship  of  alcohol  with  outcome 
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(see  below).    The  .number  of  prenatal  visits  was  related  to  shorter  duration 
of  gestation  (p  <  0.001).    This  latter  finding  may  reflect  increased  visits 
prescribed  for  women  with  known  problem  pregnancies. 
*  • 

Frequency  of  Delivery  Under  33  Weeks  and  37  Weeks  Gestation — The 
following  factors  at  initial  interview  were  associated  with  increase  in 
delivery  both  under  33  and  37  weeks  gestation:  black  ethnicity,  past 
low-birthweight  delivery,  past  stillbirth,  and  lower  weight  gain  from 
conception  to  initial  interview.  In  addition,  very  early  delivery  was 
significantly  related  to  shorter  maternal  height,  and  delivery  under  37 
weeks  duration  to  smaller  triceps  skinfold,  to  mother  never  having  worked, 
and  to  larger  household  size. 

Among  factors  assessed  in  late  pregnancy,  the  number  of  days  of  nausea 
was  related  to  very  preterm  delivery  (p  <  0.05).  The  number  of  increased 
prenatal  visits  was  related  to  preterm  delivery:  this  may  be  circular, 
with  more  visits  required  by  problem  pregnancies.  The  relationship  with 
increase  of  exertion  at  work  during  pregnancy  (lower  rates  of  preterm 
delivery  with  higher  exertion,  p  <  0.05)  runs  counter  to  much  current 
information.  Exertion  at  initial  interview  was  not  related  to  outcome,  and 
decreased  exertion  may  therefore  have  followed  from  problems  during  preg- 
nancy, rather  than  being  causal. 

Discussion — The  set  of  factors  associated  with  duration  of  gestation 
in  this  study  reflects  much  that  is  known  and  some  things  that  have  not 
been  identified  in  the  past.  (It  is  important  to  remember  that  all  of 
these  relationships  are  independent  of  each  other;  each  regression  coeffi- 
cient represents  relationships  net  of  all  other  factors  concurrently  in  the 
analysis.)  Blacks  and  women  with  a  past  history  of  low-birthweight  deliv- 
ery or  stillbirth  have  long  been  known  to  have  an  increased  probability  of 
shorter  duration  of  gestation.  Low  social  status  is  strongly  associated 
with  short  gestation.  The  current  results  reflect  these  relationships. 
Gestation  was  shorter  if  mother  or  father  never  worked  and  with  lower 
maternal  education  and  longer  if  father  was  a  professional. 

The  significantly  longer  duration  of  gestation  with  increase  in  alco- 
hol intake  in  late  pregnancy  will  be  discussed  after  the  review  of  all 
perinatal  outcomes.  The  relationship  of  triceps  skinfold  to  longer  dura- 
tion of  gestation  was  strong  and  probably  important.  There  is  no  past 
report  that  this  index  of  available  energy  stores  in  early  pregnancy  is 
implicated  in  longer  duration  of  gestation.  In  fact,  there  would  be  a 
tendency  for  a  spurious  relationship  between  larger  triceps  and  shorter 
gestation,  with  the  same  reasoning  used  for  weight  gain:  at  a  given 
reported  gestation  in  early  pregnancy,  larger  triceps  skinfold,  on  average, 
should  be  associated  with  later  actual  gestation.  Thus,  the  observed 
relationship  is  all  the  more  likely  not  to  be  spurious  and  opens  a  new  line 
of  speculation  on  the  relationship  of  maternal  nutritional  status  in  early 
pregnancy  to  perinatal  outcome. 

Mean  Birthweight— Maternal  characteristics  at  initial  interview  asso- 
ciated with  lower  mean  birthweight  were  black  ethnicity,  history  of  past 
low-birthweight   delivery,    low   parity,    short  maternal   height,    low  weight 
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gain"  from  conception  to  initial  interview,  cigarette  smoking,  being  unem- 
ployed, the  number  of  hours  worked  each  week  and  the  proportion  of  seden- 
tary work  time,  and  being  unmarried.  Hemoglobin  level  was  negatively 
related  to.  birthweight,  probably  reflecting'  the  positive  relationship  of 
lixpanded  maternal  plasma  volume  to  fetal  growth.  With  control  for  duration 
of  gestation,  the  negative  relationship  of  hemoglobin  to  fetal  growth  was 
strengthened  (p  <  0.001).  The  bivariate  relationship  of  subscapular  skin- 
fold thickness  with  birthweight  was  positive  (r  =  0.101,  p  <  0.001),  but 
after  adjustment  for  height,  weight  gain,  triceps  skinfold,  and  other 
factors,  was  negative  (p  <  0.01).  Late  pregnancy  factors  associated  with 
lower  mean  birthweight  were  cigarette  smoking,  higher  reported  caloric 
intake  at  followup  (this  may  reflect  the  prescription  of  restrictive  diets 
among  women  with  high  pregnancy  weight  gain),  low  weight  gain,  greater 
increase  in  subscapular  skinfold  thickness,  and  higher  hemoglobin.  With 
control  for  duration  of  gestation  at  delivery,  the  most  important  relation- 
ship that  emerged  is  a  near  significant  negative  relationship  with  alcohol 
intake  (31  g  decreased  birthweight  with  each  ounce  of  alcohol  per  week, 
p  s  0.0S5).  There  also  is  a  significant  relationship  to  number  of  prenatal 
visits,  possibly  reflecting  increased  attention  to  health  care  or  an  effect 
of  health  care. 


Frequency  of  Birthweight  Under  1,501  g  and  2,501  g— The  only  maternal 
characteristic  at  initial  exam  associated  with  lower  frequency  of  birth- 
weight under  1,501  g  was  maternal  professional  occupational  status.  The 
frequency  of  birthweight  under  2,501  g  was  increased  among  blacks,  those 
with  a  history  of  past  low-birthweight  delivery  or  past  stillbirth,  with 
number  of  cigarettes  smoked,  with  higher  hemoglobin,  and  with  alcohol 
intake  (1.4  percent  increase  per  ounce  of  alcohol  per  week,  p  <  0.01).  The 
rate  was  significantly  lower  if  the  father  had  professional  occupational 
[^tatus.  With  control  for  duration  of  gestation,  no  additional  factors 
-emerged  that  were  related  to  birthweight  under  1,501  g;  low  maternal  weight 
gain  to  initial  interview  did  relate  significantly  to  the  rate  of  low 
birthweight  controlled  for  duration  of  gestation. 

The  only  late  pregnancy  factor  related  to  frequency  of  birthweight 
under  1,501  g  was  increased  caloric  intake  at  followup  (controlled  for 
initial  intake).  Since  caloric  intake  tends  to  fall  off  in  very  late 
pregnancy,  this  observation  may  reflect  only  that  women  who  delivered  very 
early  had  to  have  very  early  late  pregnancy  followup  as  well.  Both  ciga- 
rette smoking  and  low  weight  gain  were  related  to  increased  frequency  of 
birthweight  under  2,501  g.  With  control  for  duration  of  gestation  at 
delivery,  increased  alcohol  intake  in  late  pregnancy  was  significantly 
associated  with  higher  frequency  of  birthweight  under  2,501  g  (2.0  percent 
increase  in  likelihood  per  ounce  of  alcohol  each  week,  p  <  0.01). 

Infant  Length  and  Head  Ciroimference— Only  four  factors  assessed  at 
initial  visit  were  associated  with  reduced  infant  length:  black  ethnicity 
(1.18  cm  less,  p  <  0.001),  mothers'  height  (0.07  cm  less  in  infant  length 
with  each  reduction  of  1  cm  in  maternal  height,  p  <  OcOOl);  smoking 
(0.08  cm  reduction  with  each  cigarette  reported,  p  <  0.001);  and  number  of 
past  low-birthweight  deliveries  (0.75  cm  less  with  each  such  birth,  p  < 
0.001).     With  adjustment  for  duration  of  gestAtion  at  delivery  (thus  as- 
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sessing  the  rate  of  change  of  fetal  length) ,  the  following  additional 
factors  were  significantly  related  to  infant  length:  maternal  weight  gain 
from  conception  to  initial  visit,  lower  hemoglobin,  and  maternal  occupation 
in  sales  and  skilled  trades,  or  professional  occupations,  compared  to  those 
in  manufacturing  and  service.  (Those  women  who  never  worked  also  had 
significantly  *  longer  infants  than  those  in  manufacturing  and  service,  the 
reference  group.) 

The  late  pregnancy  factors  significantly  associated  with  infant  length 
were  smoking  (0.05  cm  less  with  each  cigarette,  p  <  0.001)  and  maternal 
weight  gain  to  followup  visit  (p  <  0.001). 

Smaller  infant  head  circumference  was  associated  with  black  ethnicity,- 
smoking,  shorter  height,  past  low-birthweight  delivery,  and  low  weight  gain 
from  conception  to  initial  visit.  Maternal  parity  was  associated  with 
larger  infant  head  circumference,  and  infants  of  mothers  who  had  never 
worked  had  significantly  smaller  heads  than  the  reference  group,  mothers 
working  in  manufacturing  and  service.  Infants  whose  fathers  were  in  a 
catch-all  employment  category,  retired,  in  military  service,  or  in  jail  (or 
dead)  had  significantly  smaller  head  circumference  than  the  reference 
group,  infants  of  fathers  currently  unemployed.  .The  pattern  of  factors 
associated  with  rate  of  fetal  head  growth  (head  circumference  adjusted  for 
duration  of  gestation  at  delivery)  was  essentially  identical.' 

At  followup  visit,  increase  in  maternal  smoking  (negatively)  and 
weight  gain  (positively)  were  related  to  infant  head  circumference.  In 
addition,  increase  in  alcohol  intake  also  was  related  to  reduced  head  size, 
as  was  larger  subscapular  skinfold  thickness.  After  control  for  duration 
of  gestation,  the  relationship  with  alcohol  became  stronger,  from  0.12  cm 
less  for  each  ounce  of  alcohol  per  week  (p  <  0.05),  to  0.16  cm  less,  (p  < 
0.01). 

The  following  maternal  factors  assessed  at  initial  interview  were 
related  significantly  to  differential  head  growth,  relative  to  body  mass 
(i.e.,  head  circumference  adjusted  for  birthweight) :  black  ethnicity  (p  < 
0.01),  father  in  sales  or  skilled  trade  vs.  manufacturing,  physical,  labor 
or  service  (p  <  0.05),  and  father  retired,  in  service,  etc.,  vs.  those 
unemployed  (p  <  0.01).  With  adjustment  for  duration  of  gestation,  head 
circumferential  growth  adjusted  for  birthweight  was  significantly  related 
to  maternal  weight  gain  from  conception  to  initial  assessment.  Differ- 
ential infant  head  growth  relative  to  linear  growth  (i.e.,  head  circumfer- 
ence adjusted  for  infant  length)  was  significantly  depressed  with  smoking, 
lower  parity,  and  history  of  past  low-birthweight  delivery  and  among 
blacks,  among  infants  whose  mothers  had  never  worked,  and  among  infants 
whose  fathers  were  in  service.  Importantly,  it  was  also  significantly 
depressed  with  lower  weight  gain  from  conception  to  initial  assessment. 
Controlling  for  duration  of  gestation  at  delivery  (i.e.,  assessing  rate  of 
differential  fetal  head  growth  relative  to  length)  did  not  greatly  affect 
these  relationships. 
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Among  the  factors  assessed  in  late  pregnaacy,  infant  head  growth 
relative  to  body  weight  (head  circumference  adjusted  for  birthweight)  was 
significantly  related  to  maternal  weight  gain  and  negatively  to  increased 
^alcohol  intra ke,*  both  with  and  without  control  for*duration  of  gestation  at 
"'delivery.  Infant  head  circumference  adjusted  for  infant  length  also  was 
negatively  related  to  increased  alcohol  intake  during  study  observation, 
positively  to  maternal  weight  gain,  but,  also,  in  the  analysis  adjusted  for 
duration  of  gestation,  negatively  to  subscapular  skinfold. 

Fetal  Death— Preliminary  study  analyses  included  some  very  early  fetal 
losses  that  proved  to  be  induced  abortions.  Because  of  ambiguity  about 
whether  other  early  losses  may  have  been  induced  abortions,  the  current 
analysis  was  limited  to  fetal  loss  after  the  20th  week  of  gestation.  Also, 
given  that  many  women  who  delivered  fetal  deaths  could  not  return  for 
followup  assessment,  this  discussion  is  limited  to  factors  assessed  at 
initial  interview. 

Factors  significantly  related  to  fetal  loss  were  maternal  parity  (4.4 
per  1,000  fewer  fetal  deaths  with  increase  in  parity,  p  <  0.05)  and 
mothers*  education  (3.4  per  1,000  fewer  fetal  deaths  for  each  additional 
year  of  schooling,  p  <  0.001).  Initial  hemoglobin  concentration  was 
related  to  increased  rates  of  fetal  death  at  the  margins  of  significance 
(3.2  per  1,000  more  fetal  deaths  with  each  increased  gram  of  hemoglobin 
concentration,  p  =  0.053). 

Discussion—The  factors  associated  with  fetal  growth  that  require 
further  consideration,  either  because  they  were  new,  unexpected,  or 
counterintuitive,    or   relate  to  the  WIC  program,  were  hemoglobin  levels, 

^^ork  history,   caloric  intake  at  followup,  subscapular  skinfold  thickness, 

^P.lcohol  ingestion,  and  smoking. 

Hemoglobin— Results  .of  this  evaluation  were  consistent  with  all  other 
studies  reviewed  that  relate  hemoglobin  concentration  to  fetal  growth: 
there  is  a  strong  negative  relationship,  at  least  for  levels  of  hemoglobin 
above  about  8  grams  per  deciliter.  This  reflects  the  greater  acceleration 
of  plasma  volume  expansion  than  of  the  relatively  more  static  total  red 
cell  mass  and  probably  does  not  reflect  adequacy  of  iron  intake  one  way  or 
the  other.  Neither  infant  length  nor  head  circumference,  however,  was 
associated  with  initial  hemoglobin  level,  and  final  hemoglobin  was  (barely) 
associated  only  with  infant  length  (0.11  ca  decrease  with  each  1.0  gm 
percent  increase  in  hemoglobin) .  The  weak  relationships  of  hemoglobin 
level  with  head  growth  and  infant  length  may  thus  reflect  a  masked  positive 
association  of  hemoglobin  with  these  indices,  relative  to  birthweight. 
Given  the  relationship  of  head  circumference  to  WIC  benefits,  as  well  as 
with  alcohol  intake,  this  possibility  cannot  be  dismissed. 

• 

Work  History-Birthweight  was  much  higher  among  employed  than  unem- 
ployed women,  which  may  reflect  resources  expendable  on  food  or  better 
overall    general    health    of   the   employed    (the   "healthy  worker"  effect). 
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Among  those  employed,  birthweight  was  negatively  related  to  the  hours 
worked  each  week  and  positively  with  the  number  of  hours  of  standing  during 
work:  from  these  data  it  is  impossible  to  judge  whether  the  proportion  of 
work  time  standing  reflected  greater  initial  vigor  and  better  health  or  was 
causally -related  to  outcome.  These  issues  are  important  both  to  the  under- 
standing of  the  physiology  of  pregnancy  and  for  occupational  policy  aiming 
to  maximize  perinatal  health. 

Caloric  Intake  at  Followup— There  was  an  inverse  relationship  of 
reported  caloric  intake  in  late  pregnancy  with  birthweight.  This  may 
reflect  advice  by  care  givers  to  women  with  high  pregnancy  weight  gain  to 
limit  caloric  intake.  In  any  case,  the  relationship  is  not  a  strong  one 
and  requires  further  investigation. 

Subscapular  Skinfold  Thickness --The  authors  know  of  no  past  research 
or  other  information  that  predicts  a  negative  relationship  between  sub- 
scapular skinfold  and  fetal  growth,  even  after  adjustment  for  other  indices 
of  available  fat  stores  (e.g.,  weight  and  triceps  skinfold).  These  rela- 
tionships with  subscapular  skinfold  thickness  emerge  only  after  adjustment 
for  maternal  weight,  weight  gain,  and  triceps  skinfold.  Thus,  at  a  given 
weight,  weight  gain,  and  triceps  skinfold  thickness,  lower  subscapular 
skinfold  thickness  implies  less  truncal  body -fat  and  consequently  greater 
amounts  (and  changes)  in  other  tissues,  specifically,  fluid  volume  (and 
especially  plasma  volume),  products  of  conception,  and  peripheral  fat.  The 
raw  (bivariate)  correlation  between  subscapular  skinfold  thickness  at  study 
onset  and  birthweight  was  0.101  (p  <  0.001).  Thus,  the  significant  nega- 
tive findings,  holding  constant  weight,  weight  gain,  and  triceps  skinfold, 
may  reflect  a  relationship  between  accelerated  maternal  fluid  and  plasma 
volume  expansion,  and  fetal  growth. 

A  series  of  analyses  were  performed  to  test  whether  the  relationships 
of  maternal  skinfold  thickness  and  change  in  skinfold  thickness  with  peri- 
natal outcome  were  contingent  on  maternal  weight  or  on  simultaneous  adjust- 
ment for  the  complementary  skinfold  measurement.  First,  both  triceps  and 
subscapular  skinfolds  at  initial  interview,  taken  separately,  are  signifi- 
cantly related  to  longer  duration  of  gestation  at  delivery.  The  relation- 
ship of  triceps  skinfold  is  independent  of  maternal  weight,  weight  change, 
or  subscapular  skinfold.  The  relationship  with  subscapular  skinfold, 
however,  disappears  when  triceps  skinfold  is  controlled.  With  weight  and 
weight  gain  controlled,  initial  triceps  skinfold  was  significantly  related 
to  reduced  preterm  delivery;  i.e.,  at  constant  weight  and  weight  gain, 
greater  fat  stores  are  associated  with  less  frequent  preterm  delivery. 
Given  constant  weight,  relatively  greater  stores  of  peripheral  fat  are  more 
•  advantageous  than  weight  distributed  among  other  tissues. 

The  only  skinfold  change  between  study  registration  and  followup  that 
was  significantly  related  to  longer  duration  of  gestation  was  increased 
deposition  of  truncal  (subscapular)  fat  stores  in  the  analysis  in  which 
neither  weight  nor  triceps  skinfold  was  controlled.  The  most  coraplei  set 
of  relationships  was  between  maternal  fat  stores  and  mean  birthweight 
(there  were  no  significant  relationships  with  the  likelihood  of  birthweight 
under  2,501  g) . 


V-100 


At  initial  interview,  either  skinfold  measure  taken  alone  was  highly 
significantly  related  to  birthweight.  Taken  simultaneously,  the  relation- 
ship with  triceps  skinfold  was  unchanged  and  that  for  subscapular  skinfold 
was  essentially  zero.  With  control  for  weight  and  weight  gain,  the  rela- 
tionship with  triceps  skinfold  was  ho  longer  significant;  only  with  control 
^?or  weight* and  "weight  gain  did  the  highly  significant  negative  relationship 
^bf  subscapular  skinfold  thickness  emerge.  At  followup,  increase  in  triceps 
skinfold  from  initial  evaluation  was  significantly  related  to  birthweight. 
Only  with  control  for  weight  and  weight  gain  was  change  in  subscapular 
skinfold  (negatively)  related  to  birthweight.  The  nature  of  the  relation- 
ship of  skinfold  change  to  infant  head  circumference  was  parallel. 

Thus,  the  significant  negative  relationships  between*  subscapular 
skinfold  thickness  and  birthweight  emerge  only  with  control  for  triceps 
skinfold  and  weight  and  weight  gain.  Raw  subscapular  skinfold  was  posi- 
tively related  to  birthweight;  differential  subscapular  skinfold  thickness 
was  negatively  related  to  birthweight.  This  is  a  subtle  relationship  and 
not  obviously  amenable  to  program  intervention.  It  is  in  .all  likelihood  a 
function  of  individual  maternal  metabolic  variation:  given  energy  intake, 
fat  deposition,  and  weight  gain,  it  is  less  advantageous  to  the  fetus  that 
such  weight  gain/ fat  deposition  be  subscapular  (truncal)  fat;  and  there  is 
no  easy  prescription  to  influence  such  patterns. 

The  relationship  of  the  triceps  skinfold  to  fetal  growth  is  far 
simpler.  It  is  significant  when  considered  without  control  for  maternal 
weight  and  weight  gain  and  no  longer  significant  after  control  for  weight 
and  weight  gain:  clearly,  peripheral  fat  stores  (triceps  skinfold)  and 
change  in  triceps  skinfold  share  considerable  variance  with  body  weight  and 
weight  gain,  and  these  indices  are  thus  expressing  much  in  common;  they  are 
measurements  that  are,  to  a  large  extent,  interchangeable  and  indistin- 
^|uishable.  The  distinct  character  of  the  stores  of  truncal  fat  is  unex- 
^Tected  and  warrants  further  attention  in  the  controlled  environment  of  the 
metabolic  ward. 

The  relationships  of  maternal  skinfold  to  infant  length  and  head 
circumference  were  generally  parallel  with  those  for  birthweight  but  much 
less  strong  and  do  not  warrant  separate  detailed  consideration  at  this 
time.  Clearly,  maternal  fat  stores  relate  mbre  strongly  to  infant  weight 
than  to  linear  or  head  circumferential  growth. 

Ethanol  Intake— There  was  significantly  greater  likelihood  of  low 
birthweight  with  greater  alcohol  intake  in  early  pregnancy.  When  early  and 
late  pregnancy  alcohol  intake  are  considered  simultaneously,  the  relation- 
ship is  far  stronger  with  late  pregnancy  intake.  Given  that  increased 
alcohol  intake  in  late  pregnancy  was  significantly  related  to  slightly 
longer  duration  of  gestation,  the  relationship  to  fetal  growth  retardation 
is  all  the  more  striking.  An  extensive  series  of  questions  was  asked  at 
registration  on  usual  amounts  and  types  of  alcohol  ingested  by  the  mother 
and  again  at  follovmp.  In  initial  analyses,  alcohol  intake  from  beer 
(coded  as  ounces  of  ethanol  per  week)  was  analyzed  separately  from  alcohol 
from  all  other  sources;   in  later  analyses,  the  combined  intake  was  used. 
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(French  workers  have  observed  different  relationships  of  beer  and  other 
alcoholic  beverages  [Kaminski  et  al.,  1976].)  Mean  intake  of  ethanol  from 
beer  at  registration  was  0.10  ounce  per  week,  and  from  other  alcoholic 
beverages,  0.06  ounce  per  week.  At  followup  interview,  this  fell  to  0.06 
ounce,  per  week  from  beer  and  0.02  ounce  from  other  sources.  These  are 
important  indices  of  nutrition  for  a  variety  of  reasons:  the  inclusion  of 
alcohol  abuse  as  a  criterion  for  VIC  eligibility  in  the  initial  VIC  legis- 
lation; the  potentially  devastating  effects  on  the  fetus  of  heavy  maternal 
alcohol  use  in  early  pregnancy;  the  interrelationship  of  alcohol  with  other 
nutrient  intake  and  possible  replacement  of  food  calories  by  alcohol 
calories;  the  possible  mediating  effect  of  VIC  benefits  by  counseling 
reduction  of  alcohol  intake;  and  finally,  the  general  state  of  uncertainty 
in  our  knowledge  about  the  relationship  of  alcohol  intake  in  mid-pregnancy 
to  late  pregnancy,  in  moderate  or  low  doses,  to  fetal  outcome.  These 
results  are  therefore  of  great  interest. 

Reported  alcohol  intake  in  late  pregnancy  was  significantly  related  to 
duration  of  gestation  (1.48  days  increase  in  gestation  per  ounce  of  weekly 
intake  [p  <  0.01];  alcohol  intake  at  registration  was  not  significantly 
related  to  duration  of  gestation) .  The  relationship  of  alcohol  intake  to 
fetal  growth  was  complex.  A  significant  depression  in  birthweight  was 
associated  with  reported  amounts  of  ethanol  taken  at  followup  in  the  model 
with  duration  of  gestation  controlled  (31  g  less  per  ounce  ethanol  per 
week,  p  <  0.05).  Since  this  late  pregnancy  intake  was  adjusted  for  intake 
early  in  pregnancy,  the  relationship  to  lower  birthweight  is  with  increased 
intake  during  pregnancy.  The  rate  of  birthweight  under  2,501  g  was  sig- 
nificantly associated  with  reported  alcohol  intake  at  initial  interview 
(1.3  percent  increase  with  each  ounce  of  ethanol,  p  <  0.01,  with  gestation 
controlled).  Also,  a  nonsignificant  decrease  in  newborn  length  was  asso- 
ciated with  alcohol  intake  in  late  pregnancy  (0.15  cm  shorter  per  ounce, 
p  =  0.06) . 

The  most  provocative  of  the  associations  with  alcohol  was  with  de- 
pressed head  circumference.  Early  pregnancy  intake  was  unrelated  to  head 
circumference,  but  for  each  weekly  ounce  of  total  ethanol  in  late  preg- 
nancy, head  circumference  was  depressed  by  0.12  cm  (p  =  0.03).  The  effect 
of  ethanol  is  specific  to  head  growth:  the  relationship  is  still  signifi- 
cant after  control  for  infant  length  or  birthweight.  This  is  moderately 
convincing  evidence  of  an  association  of  late  pregnancy  alcohol  intake  with 
fetal  growth  retardation,  with  strongest  effects  on  depressed  head  circum- 
ference. 

No  effect  was  found  of  enrollment  in  the  VIC  program  on  amount  of 
alcohol  consumption  during  pregnancy.  However,  the  low  reported  intakes  of 
alcohol  from  both  VIC  and  control  women  probably  reflect  underreporting  by 
study  women,  a  common  problem  in  most,  if  not  all,  dietary  surveys.  Thus, 
it  is  difficult  to  quantify  the  success  (or  failure)  of  the  VIC  program  to 
induce  change  in  alcohol  consumption  during  pregnancy.  Because  of  the 
potentially  serious  effect  of  alcohol  on  the  fetus,  however,  the  VIC  pro- 
gram might  well  consider  how  to  help  women  reduce  alcohol  intake  during 
pregnancy. 
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Cigarette  Smoking — The  interrelationships  among  maternal  smoking, 
maternal  nutrition,  and  infant  outcome  continue  to  be  of  great  interest. 
Smoking  is  related  to  various  nutritional  indices  during  pregnancy,  and  it 
is  possible  that  the  VIC  program  could  affect  fetal  outcome  among  smokers 
either  by  counseling  lowering  cigarette  use  (no  such  effect  was  detected). 

ior  by  compensating  for  the  depression  of  maternal  weight  gain  and  other 

-effects  of  smoking  on  birthweight. 

In  this  study  there  were  no  significant  relationships  between  smoking 
and  duration  of  gestation.  Although  the  relationship  of  smoking  to  gesta- 
tion was  weak,  that  with  fetal  growth  was  very  strong.  Among  infants  of 
women  who  smoked,  use  of  a  half  a  pack  of  cigarettes  a  day  at  registration 
was  associated  with  decrease  of  140  grams  in  birthweight,  0.8  centimeters 
in  infant  length,  and  0.3  centimeters  in  head  circumference.  All  of  these 
were  significant  at  levels  of  p  <  0.001.  Since  smoking  was  strongly  and 
significantly  related  negatively  to  maternal  weight,  weight  gain,  and 
triceps  skinfold  thicimesses  at  initial  interview  and  followup,  these 
relationships  with  maternal  nutritional  status  may  have  mediated  some  of 
the  effects  of  smoking  on  the  fetus. 

4.  Conclusions 

Fetal  Mortality 

The  results  of  this  study  are  consistent  with  reduced  fetal  mortality 
associated  with  enrollment  in  the  WIC  program,  but  the  number  of  women  in 
:the  final  study  sample  was  too  small  to  test  this  issue  adequately.  Dif- 
ferences associated  with  the  VIC  program,  while  of  reasonable  magnitude, 
were  not  statistically  significant. 

1^       legation  of  Gestation 

There  is  little  evidence  from  this  study  of  any  general  effect  of  WIC 
benefits  on  duration  of  gestation.  There  were,  however,  significantly 
reduced  rates  of  preterm  delivery  among  women  with  past  history  of  low- 
birthweight  delivery,  a  group  at  very  high  risk  of  adverse  pregnancy  out- 
come. There  were  relatively  few  such  women  in  this  study,  and  further 
research  among  similar  women  would  be  valuable. 

Fetal  Growth 

Evidence  of  accelerated  fetal  growth  was  associated  with  VIC  benefits, 
primarily  on  circumferential  head  growth.  Relationships  with  either  body 
mass  (birthweight)  or  linear  gro%rth  were  not  significant.  The  effects  of 
VIC  program  participation  and  of  duration  of  VIC  benefits  on  infant  head 
gro%rth  (independent  of  linear  growth  or  growth  in  body  mass)  are  parallel 
with  the  relationship  of  VIC  benefits  to  head  and  linear  growth  among 
preschool  children  (see  Chapter  VI).  Several  important  questions  must  be 
addressed:  Vhy  has  this  phenomenon  not  been  observed  previously,  and  what 
are  the  implications  to  later  child  somatic  and  behavioral  .  growth  and 
development? 
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While  initial  disparities  in  risk  between  the  WIC  and  control  groups 
may  have  accounted  for  the  absence  of  an  observed  effect  of  the  WIC  program 
on  birthweight,  this  is  not  a  reasonable  explanation  for  observed  differen- 
tial "fetal  growth:  it  is  difficult  to  conceive  of  a  mechanism  for  greater 
privilege  or  lower  risk  leading  to  smaller  head  size,  relative  to  length  or 
weight.  Of  course,  all  observations  are  possibly'  chance  occurrences,  but 
there  is  no  obvious  way  in  which  bias  or  confounding  could  have  led  to 
accelerated  head  growth,  relative  to  weight  or  linear  growth,  in  the  WIC 
group . 

The  effects  of  prenatal  WIC  benefits  on  infant  head  circumference, 
while  statistically  significant,  were  from  0.18  to  0.28  cm  or  about 
two-thirds  to  1  percent  of  head  size,  a  small  magnitude  that  may  have  been 
missed  in  smaller  past  research  studies.  Also,  most  past  studies  of  the 
effects  of  nutritional  supplementation  in  pregnancy  used  birthweight  as  the 
only  index  of  fetal  growth  and  did  not  assess  head  ^ize. 

There  is  no  way  to  predict  whether  the  accelerated  intrauterine  head 
growth  associated  with  prenatal  WIC  benefits  will  be  associated  with  advan- 
tageous later  somatic  growth  or  behavior.  While  this  question  can  be 
answered  for  these  children  only  by  a  longitudinal  study,  such  a  study 
would  not  be  straightforward.  Given  the  advantageous  social  circumstances 
of  control  group  .children,  relative  to  those  whose  mothers  were  enrolled  in 
WIC,  effects  of  WIC  on  cognitive  and  behavioral  performance  might  be 
masked.  While  the  sibling  control  study  design  employed  by  Hicks  et  al. 
(1982)  overcomes  these  problems,  the  efficient  and  careful  application  of 
that  design  also  is  technically  difficult:  comparable  behavioral  indices 
are  needed  for  children  of  different  ages,  and  examiners  should  be  kept 
blind  to  study  status,  which  may  be  nearly  impossible. 

Birthweight 

In  the  central  study  analysis,  there  was  no  relationship  of  WIC  bene- 
fits to  infant  birthweight,  which  was  unexpected.  However,  the  results 
were  not  unequivocal.  First,  the  study  sample  was  considerably  smaller 
than  initially  planned:  it  proved  difficult  to  find  control  group  pregnant 
women,  and  many  of  these  control  women  later  enrolled  in  WIC.  Further, 
hospital  delivery  records  were  available  for  only  75  percent  of  the  study 
population.  Thus,  the  statistical  power  of  this  study  to  detect  differ- 
ences was  much  smaller  than  had  been  planned  and  may  have  been  as  low  as 
one  in  four  to  detect  an  actual  difference  of  30  g.  Second,  an  unknown 
number  of  control  group  women,  probably  about  25  percent,  received  WIC 
benefits  after  recruitment  into  the  study.  Third,  the  control  group  was 
more  socially  advantaged  than  the  WIC  study  group  and,  while  adjustment  for 
these  social  factors  did  not  greatly  change  the  estimates  of  birthweight 
differences  between  the  WIC  and  control  groups,  the  possibility  of  under- 
adjustment  of  risk  factors  cannot  be  discounted. 

Finally,  the  significant  relationship  between  the  State  WIC  program 
Directors'   assessments  of  local  WIC  program  quality 'and  effectiveness  with 
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birthweight  did  suggest  program  effect  oa  birthweight.  This  finding 
prompts  further  questions:  did  the  better  programs  affect  birthweight  by 
recruiting  more  appropriate  women,  those  whose  risk  characteristics  were 
such  that  nutritional  supplementation  was  likely  to  be  more  effective? 
I^ere  the  effects  mediated  by  better  utilization  of  WIC  nutritional  supple- 
ments or  by  other  interventions  (better  health  care,  for  instance)?  There 
was  evidence  that  the  effects  may  have  been  mediated  by  other  than  the 
simple  provision  of  extra  food.  Program  quality  contributed  less  to  dif- 
ferences on  head  circumference  than  on  birthweight,  so  the  effect  of  WIC  on 
head  growth  was  more  likely  a  function  of  what  was  universal  to  the  VIC 
program  (i.e.,  the  food  package),  while  the  birthweight  effect  depended 
very  much  on  perceived  program  quality  or  on  factors  that  would  vary 
between  programs,  factors  possibly  above  and  beyond  the  provision  of  food. 

Effect  of  Other  Nutritional  Factors  on  Perinatal  Outcomes 

Alcohol  intake,  especially  in  late  pregnancy,  was  significantly 
related  to  fetal  growth  retardation,  particularly  reduced  head  growth. 
While  the  rate  of  growth  of  body  mass  (birthweight  controlled  for  duration 
of  gestation  at  delivery)  was  significantly  depressed,  the  effects  on 
depressed  head  growth  were  far  greater:  the  relationship  of  depressed  head 
growth  to  maternal  alcohol  intake  was  significant  even  after  control  for 
T)irthweight  (or  infant  length).  This  differential  depression  of  head 
growth  could  possibly  have  serious  long-term  consequences.  Such  infants, 
if  a  followup  study  is  done,  should  be  evaluated  preferentially.  This 
effect  on  head  growth  also  suggests  serious  exploration  of  how  the  WIC 
program  may  better  help  women  to  reduce  alcohol  intake  during  pregnancy. 

The    two    other   nutritional    factors    associated    with  depressed  head 
^owth,   observed  above  and  beyond  depressed  birthweight  and  length,  were 
Vgarette  smoking  and  low  maternal  weight  gain  early  in  pregnancy.    The  WIC 
program  was  effective  in  reversing  the  low  average  maternal  weight  gain  of 
WIC  recruits  but  had  no  demonstrable  effect  on  maternal  cigarette  smoking. 
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VI.    STUDY  OF  INFANTS  AND  CHILDREN 


A.  INTRODUCTION 

1.      Study  Objectives 

Most  participaats  In  the  Special  Supplemental  Food  Program  for  Women, 
Infants,  and  Children  (VIC)  program  are  infants  under  the  age  of  1  year  and 
children  between  1  and  5  years  of  age  (see  Volume  I,  Chapter  I).  These 
infants  and  children  are  determined  to  be  at  nutritional  risk  on  the  basis 
of  hematological  or  anthropometric  measures,  documented  medical  conditions, 
or  inadequate  diets  (see  Volume  I,  Chapter  I).  The  extent  to  which  the  VIC 
program  affects  the  child's  diet,  growth,  and  health  is  therefore  a  major 
concern  of  the  Study  of  Infants  and  Children. 

The  indices  applied  in  this  study  to  assess  the  impact  of  the  VIC 
program  are: 

Dietary  intake,  including: 
nutrient  intake, 
food  consumption  patterns. 
Child  growth,  including: 
weight, 
height. 

head  circumference. 

arm  circumference  and  skinfold  thickness. 
Use  of  preventive  health  services,  including: 
adequacy  of  immunization, 
well  child  care. 

Child  behavior,  vocabulary,  and  memory. 

These  are  the  major  outcome  variables  examined  and  reported  in  this  chap- 
ter. The  specific  rationale  for  each  measure  is  provided  in  the  associated 
subsection. 

The  study  is  cross-sectional,  assessing  the  effects  of  the  VIC  program 
on  the  children  of  women  included  in  the  Longitudinal  Study  of  Pregnant 
Vomen.  These  children  may  or  may  not  have  been  VIC  recipients  (currently 
or  in  the  past),  independent  of  their  mother's  status  relative  to  program 
participation.    The  study  sample  included  2,370  children. 
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For  eadh  of  these  children  a  series  of  questions  was  asked  of  the 
mother  concerning  the  child's  health,  and  a  24-Hour  Dietary  Recall  was 
administered  to  the  mother  concerning  the  child's  food  intake  in  the  previ- 
ous 2A  hours.  A  battery  of  psychological  tests  and  anthropometric  measure- 
ments were  conducted  on  the  child,  usually  in  the  child's  home. 

2.      Identifying  Appropriate  Controls 

Most  beneficiaries  of  the  WIC  program  are  infants  and  children  under 
the  age  of  5,  yet  much  less  is  known  about  WIC*s  effects  on  their  health 
and  well  being  than  on  the  pregnant  woman.  The  reasons  are  not  obscure. 
First,  pregnancy  lasts  months,  rather  than  years,  and  the  effects  of  inter- 
vention can  be  studied  relatively  promptly.  Next,  several  indices  of 
pregnancy  outcome  are  unequivocally  and  universally  considered  important, 
are  measured  relatively  easily,  and  allow  program  effectiveness  to  be 
judged.  Finally,  there  is  a  long  tradition  (as  well  as  a  legal  obligation) 
of  collecting  routine  information  on  the  status  of  the  newborn,  and  it  is 
an  efficient  research  strategy  to  exploit  such  otherwise  available  data  if 
they  are  of  reasonable  quality.  Not  as  obvious,  but  very  important,  are 
the  existing,  accessible  sampling  frames  for  recruiting  pregnant  women  into 
research  studies:  most  pregnant  women  seek  health  care  relatively  early  in 
pregnancy,  facilitating  the  study  of  both  recipients  of  some  intervention 
such  as  WIC  and  comparable  control  groups. 

None  of  these  conditions  hold  for  the  preschool  child.  Change  cannot 
be  meaningfully  evaluated  other  than  for  a  few  issues  (e.g.,  replenishment 
of  iron  stores)  over  a  time  span  as  short  as  a  few  months.  There  is  no 
clear  or  universal  consensus  on  appropriate  criteria  for  program  success  or 
on  indices  reflecting  these  criteria.  Once  agreed  upon,  the  indices  are 
difficult  to  measure.  There  are  no  large-scale  preexisting  data  resources, 
other  than  death  certification  (and  change  in  death  rate  is  a  poor  index  of 
program  effect  because  death  is  very  infrequent  and  in  all  likelihood  not 
appreciably  affected  by  the  program,  at  least  after  early  infancy).  Final- 
ly, and  of  great  importance,  it  is  very  difficult  to  recruit  a  truly  com- 
parable control  group.  For  example,  of  the  14  studies  reviewed  on  the  WIC 
program's  effects  on  hematologic  indices,  only  1  study  of  infants  (there 
were  none  for  children)  was  controlled,  and  the  same  study  was  the  only  1 
of  13  of  childhood  physical  growth  that  was  controlled  (Paige,  1983).  (See 
Chapter  II,  Volume  II.) 

Several  alternatives  to  find  appropriate  control  children  were  consid- 
ered but  found  to  be  flawed.  For  instance,  control  preschool  children 
might  have  been  children  at  health  department  well-child  clinics  or  possi- 
bly at  hospital  pediatric  clinics  or  emergency  rooms.  However,  well-child 
clinics  supply  regular  preventive  health  care,  one  of  WIC's  program  goals. 
There  would  thus  be  severe  bias  against  the  WIC  program  in  any  comparison 
of  immunization  rates  or  other  use  of  preventive  services.  On  the  other 
hand,  children  would  go  to  emergency  rooms  or  hospital  clinics  because  they 
were  sick.  Any  comparison  between  their  health  and  that  of  WIC  recipients 
would  thus  also  be  systematically  flawed.  Such  children  would  be  sicker, 
less  likely  to  be  well  grown,  and  less  likely  to  have  used  preventive 
services,  independent  of  any  WIC  program  effects. 
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The  problem  of  finding  controls  who  were  free  of  bias  associated  with 
some  institutional  affiliation  was  solved  by  studying  the  preschool  chil- 
dren of  the  representative  sample  of  women  recruited  into  the  Longitudinal 
Study  of  Pregnant  Women.  This  strategy  slightly  truncated  the  age  distri- 
bution of  the  study  sample  of  children  (very  young  infants  and  last  bom 
children  were  under rep resented)  but  introduced  no  other  obvious  special 
biasi  The  mother's  early  pregnancy  was  unlikely  to  have  any  but  minimal 
effects  on  the  indices  under  study  among  children.  It  was  required  that 
the  child's  24-Hour  Dietary  Recall  refer  at  latest  to  the  day  after  her 
recruitment  into  WIC  to  ensure  that  the  mother's  enrollment  in  WIC  did  not 
affect  the  child's  dietary  intake.  (The  vast  majority  of  recalls  actually 
refer  to  the  day  prior  to  her  recruitment.)  Thus,  the  mother's  WIC  food 
should  not  affect  the  child's  reported  dietary  intake.  Similarly,  the 
first  few  days  of  the  mother's  benefits  would  not  appreciably  affect  the 
child's  anthropometric  or  psychological  assessments,  which  were  done  within 
48  hours  after  the  mother's  recruitment.  While  the  representativeness  of 
the  sample  of  children  necessarily  reflected  the  truncation  of  the  sample 
of  pregnant  women  (no  Indian  WIC  agencies  were  included,  nor  were  WIC 
recipients  from  the  smallest  6  percent  of  WIC  agencies),  the  strategy  used 
has  several  important  benefits. 

Not  only  were  current  WIC  recipients  studied,  but  an  equally  large 
number  of  children  were  available  who  had  been  WIC  recipients  in  the  past 
but  who  were  no  longer  receiving  benefits.  If  the  study  sample  had  been 
limited  to  children  who  were  current  WIC  recipients,  the  results  would  have 
been  subject  to  two  additional  sources  of  bias.  The  noncompliant  and  the 
uncooperative,  who  would  tend  to  have  worse  outcomes  than  those  who  cooper- 
ated with  the  program,  over  and  above  any  program  effects,  would  be  exclud- 
ed. Their  exclusion  could  bias  the  results  to  overestimate  WIC  program 
effects.  On  the  other  hand,  with  the  scarcity  of  places  in  the  WIC  program 
for  children,  children  doing  well  might  have  been  selectively  not  recerti- 
fied by  the  local  agency,  leaving  a  balance  of  children  defined  as  more  in 
need  of  further  benefits.  The  exclusion  of  successful  children  might  yield 
falsely  low  estimates  of  program  effects.  With  the  sampling  strategy  used, 
not  only  could  the  departure  rate  from  the  WIC  program  be  estimated,  but 
also  the  current  status  of  these  former  WIC  recipients  could  be  assessed. 

In  general,  because  controls  were  more  privileged  (see  Chapter  IV), 
estimates  of  program  effect  would  tend  to  be  conservative.  There  is  an 
additional  test  of  whether  the  social  disparity  between  WIC  recipients 
(both  past  and  present)  and  controls  affects  estimates  of  program  effect. 
Results  are  adjusted  first  only  for  the  child's  age  and  sex  and  then  also 
for  a  wide  array  of  the  family's  social  and  demographic  characteristics. 
If  adjustment  of  these  social  and  demographic  characteristics  produces' 
little  change  in  the  estimated  relationship  of  the  program  to  outcome,  such 
differences  may  be  related  only  minimally  to  the  particular  outcome  under 
study  and  estimates  of  program  effect  are  unlikely  to  be  a  function  of 
noncomparability  of  WIC  recipients  and  controls.  However,  if  major  shifts 
follow  adjustment,  whether  positively  or  negatively,  results  must  be  inter- 
preted far  more  cautiously  than  with  minimal  changes.  This  is  the  case  for 
analysis  of  the  relationship  of  WIC  to  both  health  care  and  psychological 
status  among  preschoolers. 
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B.      DIETARY  INTAKE 


1.  Introduction 

-Presently,  supplemental  foods,  as  defined  by  PL  95-627,  Section  17(b)- 
(14),  enacted  November  10,  1978,  are  foods  containing  nutrients  determined 
by  nutrition  researchers  to  be  lacking  in  the  diets  of  pregnant,  breast- 
feeding, and  postpartum  women;  infants;  and  children.  Previous  legislation 
bad  specified  these  nutrients  as  high-quality  protein,  iron,  calcium. 
Vitamin  C,  and  Vitamin  A.  24-Hour  Dietary  Recalls  were  used  to  assess  the 
nutrient  intake  of  study  infants  and  children.*  The  hypothesis  is  that 
consumption  of  the  foods  provided  by  the  WIC  program,  in  conjunction  with 
nutrition  education,  should  be  reflected  in  improved  intake  of  the  target 
nutrients. 

Nutrient  Database 

The  primary  database  for  the  quantitative  estimation  of  nutrient 
intake  was  the  USDA  Nutrient  Data  Base  for  Individual  Food  Intake  Surveys 
(Release  1,  1980),  also  used  in  the  Longitudinal  Study  of  Pregnant  Women. 
This  database  provides  estimates  of  the  content  of  15  nutrients  for  approx- 
imately 4,500  different  foods.  The  nutrients  are  calories,  protein,  fat, 
carbohydrate,  calcium,  iron,  magnesium,  phosphorus.  Vitamin  A,  thiamin, 
riboflavin,  niacin.  Vitamin  Bg,  Vitamin  ^12 >  and  Vitamin  C.  No  distinction 
is  made  between  animal  and  other  protein  or  between  saturated  and  unsat- 
urated fats.  Sodium,  folate,  zinc,  and  copper  are  not  included.  (The 
latter  three  nutrients  have  been  implicated  at  times  as  important  to  fetal 
growth;  sodium  mainly  relates  to  the  origins  in  childhood  of  chronic  adult 
cardiovascular  disease.) 

Cereals  are  major  constituents  of  the  foods  supplied  to  VIC  recip- 
ients. Therefore,  the  database  was  supplemented  from  the  Revised  Agri- 
culture Handbook  8-8  (USDA  1982a)  to  provide  the  best  estimate  of  the 
nutrient  content  of  specific  cereals.  Additional  information  from  food 
manufacturers,  and  other  nutrient  databases  was  also  used  to  supplement  the 
database  (see  Volume  IV,  Appendix  VI-A) . 

Research  Definition  of  VIC  Foods 

VIC  foods  were  specified  in  the  nutrient  database  to  assess  consump- 
tion of  foods  potentially  available  as  VIC  food  supplements.  Definitions 
of  potential  VIC  foods  were  obtained  from  the  official  program  regulations 
(Federal  Register,  November  12,  1983),  from  supplemental  lists  of  cereals 
published  by  the  VIC  program,  and  from  personal  communication  with  Federal 
VIC  personnel.  Specific  foods  designated  VIC  foods  are  listed  in  Appen- 
dix VI-A. 


*If  more  than  one  biological  child  under  5  years  of  age  was  living  at  home, 
one  was  randomly  chosen  as  the  study  (index)  subject. 
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While  WIC  regulations  specify  different  supplemental  food  packages  for 
children  of  different  ages  (0  to  3  months  old,  4  to  12  months  old,  and  1  to 
4  years  old,  see  Chapter  I),  one  list  of  WIC  foods  was  prepared  for  this 
study  for  children  of  all  ages.  Thus,  peanut  butter  consumed  by  a  child 
^der  1  year  of  age  would  be  identified  in  these  analyses  as  a  WIC  food, 
^though  not  available  from  the  WIC  program.  However,  because  the  study 
design  included  only  children  of  pregnant  women,  few  infants  were  0  to  3 
months  old  (n  =  6)  and  only  14  percent  of  study  children  were  under  1  year 
of  age.  It  was  assumed  that  baby  foods  and  infant  formula,  available  from 
the  WIC  program  for  infants  4  to  12  months  of  age,  would  only  rarely  be 
eaten  by  older  children  and  thus  would  be  unlikely  to  distort  results  for 
older  children.  The  effect  on  analyses  of  intake  by  infants  of  foods 
designated  WIC  foods  for  older  children,  at  least  dairy  foods,  should  be 
minimal  because  infants  enrolled  in  the  WIC  program  were  consuming  formula 
rather  than  milk  (see  below). 

WIC  infant  formulas  were  defined  in  analysis  as  those  that  met  the 
program  requirement  of  10  mg  of  iron  per  liter  of  formula.  Other  formulas 
are  allowed  by  the  program  only  with  a  physician's  prescription;  these  were 
not  designated  WIC  foods.  Infant  cereals  provided  by  WIC  must  contain  a 
minimum  of  45  mg  of  iron  per  100  g  of  dry  cereal.  Cereal-fruit  combina- 
tions are  not  allowed. 

Cereals  were  assumed  to  be  available  from  the  WIC  program  if  they  were 
so  identified  by  WIC  program  staff  in  the  Washington,  D.C.,  Office  of  the 
Food  and  Nutrition  Service  (FNS).  Dried  beans  and  peas,  peanut  butter, 
milk,  cheese,  and  eggs  were  included  as  WIC  foods,  as  specified  in  the  WIC 
regulations . 

To  qualify  as  WIC  foods,  juices  have  to  contain  a  minimum  of  30  mg  of 
^Ptamin  C  per  100  mL.  Juice  drinks  are  not  allowed.  Orange  and  grapefruit 
juices  do  not  require  fortification  to  meet  this  requirement,  nor  does 
combined  orange-grapefruit  juice.  Apple  juice,  grape  juice,  and  pineapple 
juice  require  fortification.  State  WIC  programs  generally  specify  allowed 
brands  of  fortified  juices  to  WIC  recipients  and  vendors.  Because  fortifi- 
cation information  or  brand  names  were  not  available  from  dietary  recalls, 
juices  requiring  fortification  were  not  considered  WIC  foods  in  this  anal- 
ysis. All  infant  juices  are  allowed  for  infants  4  to  12  months  of  age. 
These  were  therefore  considered  WIC  foods. 

Foods  prepared  at  home  were  considered  WIC  foods  only  if  the  pre- 
dominant components  were  available  in  WIC  food  packages.  For  example, 
macaroni  and  cheese  was  excluded,  while  refried  beans  and  scrambled  eggs 
were  included.  For  several  analyses,  foods  potentially  available  from  the 
WIC  program  were  further  categorized  as  dairy  foods,  cereals,  juices,  or 
other  foods. 

2.      Analytic  Methods 

The  mean  intake  of  current  enrollees  in  the  WIC  program  was  compared 
with  that  of  past  WIC  recipients  and  with  that  of  children  who  had  never 
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been  in  the  WIC  program  at  any  time  since  birth  (control  group).  The 
number  of  subjects  in  each  group  was  711,  637,  and  763,  respectively.  Very 
few  children  were  currently  or  previously  enrolled  in  WIC  whose  mothers 
were  not  in  the  sample  of  new  WIC  recipients  in  early  pregnancy,  but  the 
converse  *was  not  true:  more  than  half  the  control  children  were  children 
of  mothers  enrolled  in  WIC.  The  families  of  control  children  whose  mothers 
were  enrolled  in  WIC  were  more  privileged  than  those  of  WIC  children  (see 
Chapter  IV).  The  child's  enrollment  was  more  strongly  associated  with 
lower  social  status  than  that  of  the  mother,  possibly  reflecting  the  lower 
priority  for  WIC  benefits  of  children  than  of  pregnant  women. 

The  central  analyses  of  this  study  relate  dietary  intake  to  current 
WIC  receipt,  assuming  dietary  intake  reflected  current  more  than  past 
benefits.  Residual  effects  of  past  WIC  enrollment  on  current  intake  were 
also  tested. 

Twenty-Four  Hour  Dietary  Recalls  were  performed  for  2,291  children. 
One  child  was  randomly  chosen  if  the  mother  had  more  than  one  child  under 
age  5  living  at  home.  Children  were  excluded  from  the  current  analyses  if 
they  were  currently  breastfed  (n  =  7),  if  their  dietary  recall  was  only 
partially  completed  (n'=  121),  if  they  were  on  a  special  diet  (n  =  68)  (see 
Volume  IV,  Appendix  VI-A,  for  types  of  special  diet;  special  diets  were 
about  equally  represented  in  the  current  WIC  [n  =  20]  past  WIC  [n  =  17], 
and  non-WIC  [n  =  30]  groups),  or  if  they  were  reported  to  have  consumed 
amounts  of  a  food  exceeding  a  maximum  defined  range  and  these  recalls  were 
therefore  suspect  (i.e.,  likely  recording  error,  etc.,  n  =  14).  Recalls 
for  several  other  children  were  excluded  because  they  had  passed  their 
fifth  birthdays  at  the  time  of  exam,  and  recalls  should  not  have  been 
performed.    The  analyses  presented  are  based  on  recalls  for  2,111  children. 

Multiple  linear  regression  analysis  was  used  to  evaluate  the  effect  of 
the  WIC  program  on  dietary  intake.    The  dependent  variables  were: 

*       Mean  daily  nutrient  intake. 

Mean  daily  nutrient  intake  from  foods  potentially  available  from 
WIC    (both    total    amounts    and   also    subdivided   by   food   group) . 

Mean  daily  nutrient  intake  adjusted  for  caloric  intake  (equi- 
valent to  nutrient  density) . 

Proportion  of  children  with  diets  below  77  percent  of  the  Recom- 
mended Daily  Allowance  (RDA)  for  all  nutrients  except  energy,  for 
which  the  level  was  100  percent  of  the  Recommended  Energy  Intake. 
(No  RDAs  exist  for  carbohydrate  and  fat.) 

For  infants,  mean  nutrient  intake  was  partitioned  into  that  derived 
from  formula,  from  other  WIC  foods,  from  milk,  or  from  all  other  foods. 
All  of  these  outcomes  are  presented  separately  for  infants  and  children. 
Mean  intake  andj^intake  rate  under  77  percent  of  the  RDA  (100  percent  for 
energy)  were  also  stratified  by  single  year  of  age. 
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Two  regression  models  were  used  for  each  dependent  variable.  One 
model  controlled  only  for  age  and  sex  (a  second-order  term  for  age  was 
included  to  account  for  nonlinearity  of  the  relationship  of  age  to  out- 
come). The  second  regression  model  included  a  large  array  of  covariates  to 
Kjust  for  -possible  important  differences  in  characteristics  across  study 
^oups  that  might  influence  nutrient  intake.    The  covariates  were: 

Child's  age. 

•  Age  squared. 
Sex. 
Height. 
Ethnicity. 

Current  participation  in  a  school  or  preschool  food  program. 
Household  size. 

Mother's  age  and  number  of  years  of  education. 

*  Father  figure  living  in  the  household. 


Number  of  years  of  father's  education. 


Regular  occupations  of  both  parents  and  whether  they  were  work- 
ing. 

Whether  the  family  was  receiving  Aid  to  Families  of  Dependent 
Children  (AFDC),  Medicaid,  or  Food  Stamps. 

Whether  the  intake  during  the  24-hour  period  of  the  recall  was 
considered  unusual  by  the  mother. 

(See  Table  VI-1  for  specification  of  covariates.)  All  reported  results  are 
from  the  fully  adjusted  models,  unless  otherwise  specified. 

> 

Variables  describing  factors  other  than  food  supplements  that  might 
mediate  the  effects  of  the  WIC  program,  such  as  quality  and  extent  of 
nutrition  education,  could  not  be  included  in  analyses.  In  the  Longi- 
tudinal Study  of  Pregnant  Women,  WIC  program  characteristics  that  might 
mediate  some  of  WIC's  effect  on  nutrient  intake  were  specified  from  ques- 
tionnaires completed  by  program  administrators;  but  in  the  Study  of  Chil- 
dren, because  there  were  no  constraints  on  the  specific  WIC  program  in 
which  the  child  had  been  or  was  enrolled,  program  characteristics  could  not 
be  specified  and  used  in  analyses.  The  child's  height  was  included  as  a 
covariate  that  could  affect  dietary  intake.  The  child's  weight  was  explic- 
itly excluded  as  a  covariate:  inclusion  could  only  be  justified  if  heavier 
children  should  eat  more  and  thinner  children  less. 
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'  Table  VI-1 


Definitioas  aad  Units  for  Covariates  in  Regression  Analyses; 
Unless  Noted,  Used  for  All  Dependent  Variables 


Variable* name         Omitted  froo  -      Variable  definition  and  units 


XIOAGE 

AGESQ 

SEX 

CATETHl 

CATETHI 

CATETH3 

INCOME 

CATINC4 

HHSI2E 

HOMAGE 

MOMED 

FATED 

CATFED3 

CATMOCCl 

CATM0CC2 

CATM0CC3 
CATM0CC4 
CATFOCCl 
CATTOCCa 

CATF0CC3 

CATF0CC4 

MARITAL 

LIVWFAT 

CATMEMPl 

CATMEMP2 

CATFEMPl 

CATFEMPZ 

AFDC 

MEDICAID 

CATFDST 

SCUFOOD 


USUAL 

2, 

3, 

5 

HEIGHT 

MISXIDHT 

2, 

3. 

5 

BRTORDER 

1, 

5 

TWIN 

1, 

5 

MOMHT 

1, 

3. 

5 

DADHT 

1, 

3. 

5 

DADHTMIS 

1, 

3, 

5 

MATBEVR 

1, 

2, 

4.  5 

MISBEVR 

1, 

2. 

4.  5 

CATRACEl 

1, 

2. 

5 

CATRACE2 

1, 

2. 

5 

CATLANGl 

1, 

2. 

5 

CATLANG2 

2, 

2. 

5 

Child's  age  (oonths) 

Child's  age  squared  (oonths) 

Feaale  =  1,  Male  =  0 

Hispanic  =  1,  Others  =  0 

Black  =  1,  Others  =  0 

Other  =  1,  Others  =  0 

Income  (dollars/100) 

Income  missing  s  1,  Not  missing  =  0 

Household  size  (n) 

Mother's  age  (years) 

Mother's  education  (years) 

Father's  education  (years) 

Father's  education  missing  ^  I,  Not  missing  =  0 
Mother  working  on  farm  =  1,  other  =  0 
Mother  working  in  sales,  skilled  trade, 

clerical  s  1,  Others  =  0 
Mother  working  as  professional  =  1,  Others  s  0 
Mother  never  worked  =  1,  Others  s  q 
Father  working  on  farm,  Others  s  0 
Father  working  in  sales,  skilled  trade, 

clerical  =  1,  Others  =  0 
Father  working  as  professional  =  1,  Others  =  0 
Father  never  worked  =  1,  Others  s  0 
Mother  married  =  1,  Others  =  0 
Father  figure  in  home  =  1,  No  =  0 
Mother  employed  =  1,  Others  =  0 
Mother  unemployed  =  1 ,  Others  =  0 
Father  employed  =  1,  Others  =  0 
Father  retired,  in  jail,  deceased  =  1,  Others  s  0 
Mother  of  AFDC  =  1,  Others  =  0 
Mother  of  Medicaid  s       Others  s  0 
Mother  on  Food  Stamps  =  1,  Others  =  0 
Current  participation  in  School  Food  Program  =  1, 

Others  =  0 

Yesterday's  diet  not  usual  s  1,  Usual  s  0 
Child's  height  (cm) 

Child's  height  missing  s  1,  Not  missing  s  o 

Child's  birth  order 

Child  is  twin  s  1,  Others  -  0 

Mother's  height  (inches) 

Father's  height  (inches) 

Father's  height  missing  >  1,  Not  missing  s  o 
Maternal  behavior  scale  (See  Psychology  Text) 
Maternal  behavior  missing  ~  1,  Not  missing  =  0 
Black  3  1,  Others  =  0 

Asians,  American  Indian  unknown  =  1,  Others  =  0 

Spanish  s  i,  Others  =  0 

Other  language.  Not  English,  Others  s  0 


1  Dietary. 

2  Anthropometry. 

3  Psychology,  all. 

4  Psychology,  behavioral  measures  only. 

5  Health. 
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In  . addition  to  mean  nutrient  intake,  another  index  of  nutritional 
adequacy  used  was  the  proportion  of  children  consuming  less  than  the  Recom- 
.mended  Energy  Intake,  or  less  than  77  percent  of  the  RDA  for  all  other 
nutrients.^  Seventy-seven  percent  of  the  RDA,  taken  over  the  long  term, 
^proximates.  the  nutrient  requirements  of  50  percent  of  the  population 
^iiderson  et  al.,  1982).  These  same  standards  have  been  used  in  many  past 
studies,  including  the  previous  WIC  evaluation  of  Edozien  et  al.  (1976a, b, 
1979). 

The  intakes  of  component  food  groups  available  in  VIC  food  packages 
were  compared  to  understand  the  origins  of  the  differences  in  nutrient 
intake  between  WIC  and  control  children.  Potential  WIC  foods  were  divided 
into  four  component  groups:  dairy  foods  (including  formula),  cereals, 
juices,  and  other  WIC  foods  (including  eggs,  peanut  butter,  and  dried  beans 
and  peas) . 

WIC  food  benefits  are  likely  to  be  more  important  for  some  children 
than  for  others  (e.g.,  poorer,  shorter,  or  thinner  children),  and  WIC 
program  enrollment  may  be  more  successful  for  some  children  than  others. 
The  study  population  was  stratified  by  several  key  risk  factors  to  study 
these  issues.  For  analyses  of  total  mean  daily  nutrient  intake,  nutrient 
intake  from  foods  potentially  available  from  WIC  food  packages,  and  nutri- 
•ent  intake  controlled  for  caloric  intake,  the  relationship  of  dietary 
intake  and. WIC  participation  was  stratified  by: 

Child's  age,  body  mass  index  (Quetelet*s  index,  a  measure  of 
relative  fatness  or  obesity),  height,  ethnicity,  and  sex. 

Mother's  age,  years  of  education,  and  marital  status. 

Father  figure  in  the  home. 

Receipt  of  AFDC  and  Food  Stamps. 

Number  of  people  in  the  household. 

Annual  household  income. 

Maternal  marital  status  and  family  size  studied  simultaneously. 


^*The  RDAs  were  extrapolated  for  each  month  of  age  because  it  was  assumed 
that  requirements  are  continuous  with  age  and  do  not  change  abruptly  at 
age  1  or  4.  For  example,  the  RDA  for  Vitamin  A  is  2,000  international 
units  (lU)  for  1-  to  3-year-olds  and  2,500  lU  for  4-  to  6-year-olds. 
Thus,  at  the  fourth  birthday,  the  child's  RDA  for  Vitamin  A  increases  by 
500  lU.  The  RDA  for  each  age  range  was  assumed  to  be  appropriate  for 
children  of  the  mean  age  of  the  range.  Therefore,  2,000  lU  was  set  as 
the  RDA  for  Vitamin  A  for  children  2.5  years  of  age  and  5.5  years  of  age, 
respectively.     Extrapolating   sets   the   RDA  for  4-year-olds  at  2,250  lU. 
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For  analyses  of  the  frequency  of  those  consuming  less  than  77  percent  of 

the   RDA    for    specific  nutrients    (100  percent   of   the  Recommended  Energy 

Intake),    stratification  was   by   child* s   age,    sex,    and   ethnicity  and  by 

family  receipt  of  AFDC  and  Food  Stamps. 
*  .  • 

3.  Results 

Results  of  the  dietary  analysis,  with  minor  exceptions,  suggest  that 
current  WIC  benefits  are  improving  the  quality  of  diet  among  preschool 
children  consistent  with  program  goals  and  that  these  improvements  are 
mediated  by  foods  supplied  by  the  WIC  package.  The  improvements  are  limit- 
ed to  those  currently  enrolled,  with  little  or  no  carryover  from  past 
program  participation. 

The  results  of  the  analysis  of  dietary  intake  are  presented  in  the 
five  following  subsections.  They  include  a  discussion  of  mean  nutrient 
intake  of  specific  nutrients;  an  examination  of  ^proportions  of  children 
with  nutrient  consumption  less  than  77  percent  of  the  RDA;  food  groups  con- 
stituting the  WIC  package;  intake  of  formula  vs.  whole  milk  in  infancy;  and 
nutrient  intake  stratified  by  important  characteristics  of  mothers,  in- 
fants, children,  and  families. 

Mean  Nutrient  Intake 

The  results  of  regression  analyses  on  mean  intake  are  presented  for 
each  nutrient  in  Table  VI-2  for  infants  and  for  children.*  Three  analyses 
are  presented.  First  is  the  total  reported  intake  for  the  past  24  hours 
adjusted  for  the  entire  set  of  covariates.  Second,  the  nutrient  intake 
from  foods  potentially  available  from  WIC  food  packages  (those  listed  in 
Appendix  VI-A)  are  presented.  The  third  analysis  is  for  24-hour  intake 
adjusted  for  caloric  intake,  so  differences  across  study  groups  are  equiva- 
lent to  differences  in  the  nutrient  density  of  the  diet  (i.e.,  nutrients 
per  calorie).  For  each  analysis,  results  are  presented  with  the  mean  for 
the  control  group.  The  values  for  current  WIC  and  past  WIC  recipients  are 
presented  as  changes  from  the  control  group  mean. 

The  relationship  of  WIC  to  specific  nutrient  intake  falls  naturally 
into  three  categories: 

*       Nutrients  for  which  intake  was  significantly  improved  by  current 
WIC  benefits. 

Nutrients  with  lower  mean  intake  among  current  WIC  recipients. 
Nutrients  unrelated  to  WIC  benefits. 


*Specimen  regression  analyses  for  energy  and  iron  are  presented  in  Volume 
IV,  Appendix  VI-B.  The  full  set  of  results  adjusted  for  age-  and  sex  and 
adjusted  for  all  covariates  is  also  included  in  Appendix  VI-B. 
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Figure  VI-1.  Mean  intake  of  iron  (mg)  for  infants  and  children. 

Nutrients  with  Increased  Intake  Associated  with  Current  WIC  Enrollment 

Iron— The  contribution  of  iron  to  the  diet  by  the  WIC  program  was 
significant  for  both  infants  and  children,  but  the  magnitude  was  far  great- 
er for  infants,  as  shown  in  Figure  VI-1  (for  infants,  21.4  mg  vs.  13.5  mg 
among  controls,  p  <  0.01;  for  children,  11.1  mg  vs.  9.9  mg,  p  <  0.01).  The 
differences  between  current  WIC  recipients  and  others  were  contributed  by 
foods  potentially  available  from  WIC,  both  for  infants  and  children. 

Vitamin  C— The  mean  intakes  of  control  infants  and  children  were 
similar  (86  and  92  mg,  respectively;  see  Table  VI-2).  The  increment  con- 
tributed by  current  WIC  benefits  was  more  than  double  among  iafants  com- 
pared to  children  (27  mg  among  infants  vs.  controls,  p  <  0.01;  12  mg  aaoag 
children  vs.  controls,  p  <  0.05).  The  difference  in  intake  of  Vitamin  C 
between  current  recipients  and  controls  was  contributed  by  foods  poten- 
tially available  from  WIC,  both  for  infants  and  children. 

Thiamin— The  daily  thiamin  intake  of  control  infants  and  children  was 
similar.  (0.85  mg  and   1.01  mg,    respectively),   and   the  increment  in  intake 
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associated  with  current  WIC  enrollmeat  was  also  similar  for  infants  and 
children  (0.06  mg  in  infants,  [n.s.];  0.08  mg  in  children,  p  <  0.05).  In 
both  cases,  the  contribution  was  by  foods  potentially  available  from  VIC. 
WIC  benefits  were  not  statistically  associated  with  a  decrease  in  the  rate 
of  low  intake  for  children  or  infants. 

Riboflavin*- Intake  from  WIC  foods  was  considerably  higher  among  cur- 
rent WIC  children  than  among  controls  (0.93  mg  vs.  0.77  mg,  p  <  0.01)  but 
not  among  infants  currently  receiving  WIC  compared  to  controls. 

Niacin— The  increment  in  daily  niacin  intake  associated  with  current 
enrollment  in  WIC  was  0.9  mg  for  children  (p  <  0.05)  and  0.84  for  infants 
(n.s.).  The  amount  of  niacin  from  WIC  foods  was  significantly  higher  in 
WIC  participants  than  in  controls  for  both  infants  and  children. 

Vitamin  Be~*Children  who  were  WIC  participants  consumed  1.19  mg  of 
Vitamin  Bq  a  day  compared  to  1.09  mg  among  controls  (p  <  0.05).  Nutrient 
density  was  also  significantly  higher. 

Among  infants,  those  currently  enrolled-  in  the  WIC  program  did  not 
have  significantly  increased  mean  intake  compared  to  controls,  but  past  WIC 
recipient  infants  had  significantly  higher  mean  intake  and  intake  con- 
trolled   for    calories.     There  were   few   such  infants,    however    (n  s  32). 

Vitamin  A— Among  infants,  the  mean  intake  of  Vitamin  A  by  past  WIC 
recipients  was  significantly  greater  than  among  controls  (p  <  0.05)  (see 
Table  VI-2).  However,  even  though  mean  intakes  were  not  significantly 
different,  the  proportion  of  current  WIC  recipients  with  low  Vitamin  A 
.intake  was  significantly  lower  than  among  controls  for  both  infants  (9.8 
percent  vs.  21.0  percent  among  controls,  p  <  0.05)  and  for  children  (21.3 
percent  vs.  27.2  percent  among  controls,  p  <  0.05).. 

Nutrients  with  Decreased  Intake  among  Current  WIC  Recipients 

Calcium,  phosphorus,  and  magnesium— The  mean  intakes  of  these  three 
nutrients  among  WIC  infants,  but  not  among  children,  were  significantly 
lower  than  among  controls.  Among  children,  intake  of  these  nutrients  was 
essentially  independent  of  WIC  enrollment. 

The  origin  of  these  differences  among  infants  is  straightforward  and 
explored  below:  infants  in  the  WIC  program  were  given  formula  almost 
exclusively,  rather  than  whole  milk,  and  the  concentration  of  these  three 
nutrients  is  lower  in  formula  than  in  milk. 

Protein— Statistically  significant  differences  were  limited  to  de- 
creases in  protein  intakes  in  infants  (27.8  g  among  current  WIC  recipients 
vs.  33.1  g  intake  among  controls,  p  <  0.01).  This  difference,  like  that 
for  calcium,  phosphorus,  and  magnesium,  reflects  the  greater  use  of  formula 
and  lower  dependence  on  milk,  by  infants  enrolled  in  WIC. 
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Nutrients  with  Minimal  Relationship  to  WIC  Benefits 


Calories — The  caloric  intake  of  infants  currently  enrolled  in  WIC  was 
23  calories  more  than  that  of  controls  (n.s.)  and  5  calories  more  than  that      .  (k 
of  children   (n.s.)«     Among  infants,   the  increment  of  caloric  intake  from 
WIC  foods  was  83  kcal  more  than  controls,  p  <  0.01,  over  twice  that  among 
children  (37  kcal  more  than  controls,  p  <  0.01). 

Fat— The  overall  fat  intake  of  WIC  recipients  was  nearly  identical  to 
that  of  controls. 

Carbohydrate— Overall  carbohydrate  intake  was  not  significantly  as- 
sociated with  WIC  participation. 

Vitamin  Bi2"*While  overall  intake  was  modestly  higher  among  WIC  chil- 
dren than  among  controls  (0.25  pg) ,  this  difference  was  not  statistically 
significant. 

Comparison  of  Nutrient  Consumption  with  the  RDA  (100  percent  for  the 
Recommended  Energy  Intake) 

The  estimated  mean  intakes  of  control  group  children  described  above 
are  very  similar  to  the  mean  intakes  reported  by  the  USDA  Nationwide  Food 
Consumption  Survey  (1977-78)  for  children  of  comparable  age  (see  Volume  IV, 
Appendix  VI-B).*  The  major  exception  is  Vitamin  C.  The  average  daily 
Vitamin  C  intake  in  the  USDA  Survey  for  children  between  ages  1  and  5  was 
about  70  mg,  while  the  controls  in  this  study  report  consuming  92  mg  daily. 


While  the  intakes  of  controls  were  thus  concordant  with  past  survey 
data,  these  empirical  data  bear  only  moderate  relationship  to  the  RDA,  as 
shown  in  Table  VI-3.  A  good  example  is  iron.  The  mean  intake  of  control 
children  is  a  little  less  than  10  mg,  which,  while  low  relative  to  the  RDA 
(15  mg  for  children  12  to  47  months  of  age),  is  almost  the  same  as  that 
found  in  the  past  USDA  Survey-  for  children  of  comparable  age  (8  mg  for  1- 
to  2-year-olds  and  10  mg  for  3-  to  5-year-olds). 

While  the  mean  intake  of  protein,  Vitamin  A,  riboflavin.  Vitamin  Bi2 
and  Vitamin  C  by  control  children  exceeds  the  RDAs  for  1-  to  3-year-olds  by 
50  percent,  the  intakes  are  very  similar  to  those  of  children  in  the  USDA 
Nationwide  Food  Consumption  Survey.  For  example,  the  mean  protein  intake 
of  children  in  the  USDA  Survey  was  46.1  g  at  ages  1  and  2  and  55.1  g  at 
ages  3  to  5,  both  exceeding  the  mean  of  42.7  g  in  the  control  children. 
Vitamin  A  intake  of  control  children  was  3,624  lU,  which  was  comparable  to 


^After  careful  consideration,  it  was  decided  not  to  use  the  USDA  Food 
Consumption  Survey  for  Low-Income  Households  (1980)  as  the  standard  of 
comparison  for  this  study,  but  rather  the  USDA  Food  Consumption  Surveys 
(1977-78)  for  all  income  levels.  There  are  two  reasons.  The  results  for 
the  low-income  population  are  likely  to  have  been  influenced  by  the  WIC 
program  with  consequent  risk  of  underestimating  program  effects.  Low- 
income  children  were  consuming  more  calories,  but  nutrient  densities  of 
their  diets  did  not  differ  systematically  from  those  of  all  children 
(see  Volume  IV,  Appendix  VI-B). 
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Table  VI-3 


Mean  Dietary  Intakes  Estimated  by  Regression  Analyses, 
Presexvted  as  Percentages  of  the  RDAs  by  Current  and  Past 

Receipt  of  WIC  Benefits 


Infants 


Current  WIC  Past  WIC  Controls 


Nutrient 

9 

RDA* 

Mean 

1  RDA 

Mean 

%  RDA 

Mean 

%  RDA 

Energy  (kcal) 

945.0 

918.94 

97 

967.30 

102 

895.78 

95 

Protein  (g) 

18.0 

27.76 

154 

36.95 

205 

33.13 

184 

Calcium  (mg) 

540.0 

632.65 

117 

861.45 

160 

856.43 

159 

Iron  (mg) 

15.0 

21.37 

142 

14.29 

95 

13.52 

90 

Magnesium  (mg) 

70.0 

123.43 

176 

163.46 

234 

146.78 

210 

Phosphorus  (mg) 

360.0 

665.39 

185 

843.72 

234 

772.41 

215 

Vitamin  A  (lU) 

2,000.0 

3,928.85 

196 

6,409.52 

320 

3,948.05 

197 

Thiamin  (mg) 

0.5 

0.91 

182 

0.91 

182 

0.85 

170 

Riboflavin  (mg) 

0.6 

1.38 

230 

1.71 

285 

1.56 

260 

Niacin  (mg) 

.  0.8 

9.12 

1,140 

9.63 

1,204 

8.09 

1,011 

Vitamin  (mg) 

0.6 

0.71 

118 

0.88 

147 

0.66 

110 

Vitamin  Bx2  (Mg) 

1.5 

2.56 

171 

5.41 

361 

2.48 

165 

Vitamin  C  (mg) 

35.0 

113.12 

323 

98.56 

282 

85.72 

245 

Children 


Ni^ient 

RDA^ 

Current  WIC 

Past  WIC 

Controls 

Mean  ' 

RDA 

Mean 

RDA 

Mean  RDA 

Effergy  (kcal) 

1,300.0 

1,172.69 

90 

1,160.85 

89 

1,167.78 

90 

Protein  (g) 

23.0 

42.64 

185 

42.49 

185 

42.70 

186 

Calcium  (mg) 

800.0 

693.22 

87 

694.99 

87 

683.59 

85 

Iron  (mg) 

15.0 

11.10 

74 

9.74 

65 

9.86 

66 

Magnesium  (mg) 

150.0 

167.67 

112 

164.95 

110 

166.72 

111 

Phosphorus  (mg) 

800.0 

814.04 

102 

816.30 

102 

815.37 

102 

Vitamin  A  (lU) 

2,000.0 

4,110.46 

206 

3,981.55 

199 

3,624.12 

181 

Thiamin  (mg) 

0.7 

1.09 

156 

1.01 

144 

1.01 

144 

Riboflavin  (mg) 

0.8 

1.59 

199 

1.57 

196 

1.51 

189 

Niacin  (mg) 

9.0 

12,34 

137 

11.37 

126 

11.42 

127 

Vitamin  B^  (mg) 

0.9 

1.19 

132 

1.11 

123 

1.09 

121. 

Vitamin  B12  (Mg) 

2.0 

3.73 

187 

3.76 

188 

3.34 

167 

Vitamin  C  (mg) 

45.0 

103.92 

231 

88.71 

197 

92.07 

205 

^RDA  applicable  to  infants  6  to  11  months  of  age. 


RDA  applicable  to  children  12  to  47  months  of  age. 
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the  mean  intake  of  3,694  lU  in  3-  to  5-year-olds  and  greater  than  the  mean 
intake  of  1-  and  2-year-olds  in  the  USDA  Survey.  Control  children  consumed 
1.51  mg  of  riboflavin  and  3.34  jjg  of  Vitamin  Bi2-  One-  and  2-year-olds  in 
the  USDA  Survey  consumed  slightly  less  (1.43  mg  and  3.04  pg,  respectively), 
but  3-  to  5-year-olds  consumed  slightly  more  (1.57  mg  and  3.68  |Jg,  respec- 
tively). '  Figure  VI-2  illustrates  the  mean  daily  nutrient  intake  of  the 
targeted  WIC  nutrients,  protein,  iron,  calcium,  Vitamin  A,  and  Vitamin  C 
from  Table  VI-3  for  current  and  past  WIC  recipients  and  controls,  respec- 
tively. 

Relative  to  the  RDAs,  the  patterns  were  somewhat  different  for  infants 
and  older  children.  Table  VI-4  shows  the  percent  of  infants  and  children 
with  nutrient  consumption  less  than  77  percent  of  the  RDA  (100  percent  for 
the  recommended  energy  intake) .     Seventy  percent  of  control  and  past  WIC 

Table  VI-4 


Proportion  of  Infants  and  Children  with  Mean  Nutrient  Intake 
Less  than  77  percent  of  KDA  (100  percent  for  Energy)  by 
Current  and  Past  Receipt  of  WIC* 


Infants 

Children 

Current 

Past 

Current 

Past 

Nutrients 

WIC 

WIC 

Controls 

WIC 

WIC 

Controls 

Calories  (kcal) 

-0.070 

-0.116 

0.579 

-0.009 

0.002 

0.645 

Protein  (g) 

-0.008 

0.030 

0.046 

0.005 

-0.010 

0.068 

Calcium  (ag) 

0.103* 

0.071 

0.103 

-0,023 

0.011 

0.439 

Iron  (og) 

-0,287** 

0.100 

0.544 

-0.103** 

-0.009 

0.726 

Magnesium  (mg) 

0.043 

0.004 

0.021 

-0,005 

0.004 

0.243 

Phosphorus  (mg) 

0.013 

-0.008 

0.075 

-0.022 

-0.019 

•  0.259 

Vitamin  A  (lU) 

-0.112* 

0.038 

0.210 

-0.059* 

-0.012 

0.272 

Thiamin  (mg) 

-0.029 

0.047 

0.064 

0.004 

-0.015 

0.129 

Riboflavin  (mg) 

-0.011 

-0.042 

0.042 

-0.039* 

-0.025 

0.115 

Niacin  (mg) 

-0.076 

-0.031 

0.382 

-0.038 

0.018 

0.306 

Vitamin  (mg) 

0.104* 

0.022 

0.146 

-0.052* 

-0.027 

0.337 

Vitamin  3^2  (Mg) 

-0.035 

0.008 

0.139 

-0.040 

-0.030 

0.226 

Vitamin  C  (mg) 

-0.105* 

-0.002 

0.196 

-0.045 

0.007 

0.266 

n 

178 

32 

84 

533 

605 

679 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


All  values  result  from  a  regression  model  that  controls  for  a  full  set  of 
covariates.     (See  Table  VI-1  for  full  covariate  list.)    Values  are  differences 
from  the  control  group  means  by  current  or  past  receipt  of  WIC  benefits. 
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Figure  VI-2.  Mean  nutrient  intake  for  infants  and  children. 
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children  had  low  iron  intakes.  The  rate  was  14  percent  lower  among  WIC 
recipients  (p  <  0.001).  The  effect  of  the  WIC  program  in  reducing  the  fre- 
quency of  low  intake  was  greater  among  infants  than  among  older  preschool 
children,*  but  was  significant  in  both  groups  (among  infants  25.7  percent 
vs.  54.4  percent  among  controls,  p  <  0.01;  among  children  62.3  percent  vs. 
72.6  percent  among  controls,  p  <  0.01).  Even  though  mean  intakes  were  not 
significantly  different,  infants  enrolled  in  WIC  were  significantly  less 
likely  to  have  low  intakes  of  Vitamin  A  than  controls  were  (9.8  percent  vs. 
21.0  percent  among  controls,  p  <  0.05).  They  were  also  less  likely  to  have 
low  intakes  of  Vitamin  C  (9.1  percent  vs.  19.6  percent  among  controls,  p  < 
0.05).  On  the  other  hand,  infants  enrolled  in  WIC  were  more  frequently 
consuming  diets  low  in  calcium  (20.6  percent  vs.  10.3  percent  among  con- 
trols, p  <  0.05)  and  Vitamin  Bq  (25.0  percent  vs.  14.6  percent  among  con- 
trols, p  <  0.05).  There  is  no  evidence  that  the  lower  mean  intake  of 
protein  in  WIC  infants  is  reflected  by  increased  frequency  of  low  intake. 

Among  children  enrolled  in  the  WIC  program,  there  were  four  nutrients 
for  which  low  intake  was  significantly  less  frequent  than  among  controls: 
iron  (62.3  percent  vs.  72.6  percent  among  controls,  p  <  0.01),  Vitamin  A 
(21.3  percent  vs.  27.2  percent  among  controls,  p  <  0.05),  riboflavin  (7.6 
percent  vs.  11.5  percent  among  controls,  p  <  0.05),  and  Vitamin  Bq  (28.5 
percent  vs.  '33.7  percent  among  controls,  p  <  0.05).  Fifty  and  nine- tenths 
percent  of  WIC  infants  had  diets  below  the  recommended  energy  allowance  vs. 
57.9  percent  of  controls  (n.s.);  among  '  children  the  rate  of  low  energy 
intake  among  WIC  participants  (63.5  percent)  was  nearly  identical  with  that 
of  controls  (64.5  percent)  (see  Table  VI-4) . 

Figure  VI-3  illustrates  the  proportion  of  infants  and  children  consum- 
ing less  than  77  percent  of  the  RDA  for  the  targeted  WIC  nutrients,  further 
emphasizing  the  reduced  rate  of  diets  low  in  iron,  Vitamin  A,  and  Vitamin  C 
among  current  WIC  infants  and  iron  and  Vitamin  A  among  current  WIC  children 
compared  to  among  controls. 

Nutrients  Derived  from  the  Different  Food  Groups  That  Constitute 
WIC  Food  Packages 

In  Table  VI-5,  the  nutrient  intake  from  potential  WIC  foods  is  sub- 
divided into  that  obtained  from  juices;  cereals;  dairy  products  (including 
formula);  and  other  WIC  foods  such  as  eggs,  dried  beans,  and  peanut  butter. 

The  sources  of  incremental  nutrient  intake  by  infant  and  child  WIC 
recipients  were  very  different.  Infants  enrolled  in  the  WIC  program  deriv- 
ed only  4  calories  a  day  more  from  WIC  cereals  and  10  and  12  calories  a  day 
more  from  WIC  juices  and  "other"  WIC  foods  than  controls  did,  respectively, 
but  they  derived  57  calories  a  day  more  from  WIC  dairy  products.  Except 
for  the  contribution  of  WIC  juices  to  iron  intake  (0.09  mg,  p  <  0.05),  all 
significant  increments  in  nutrients  contributed  to  the  diets  of  infants 
from  WIC  foods  were  from  WIC  dairy  products.  These  included  iron  (7.5  mg, 
p  <  0.01),  Vitamin  A  (440  lU,  p  <  0.01),  thiamin  (0.1  mg ,  p  <  0.01), 
Vitamin  Bq    (1.58  mg,    p  .<   0.01),    and  Vitamin  C    (18.2  rag,   p   <  0.01).  The 
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Figure  VI-3.  Proportion  of  infants  and  children  <77  percent  of  RDA. 
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Table  VI-5 


Nutrient  Intakes  for  WIC  Food  Groups--Juices ,  Cereals,  Dairy 
Products  (Including  Formulas)  and  Other  by  Current  and 

Past  Receipt  of  WIC^ 


 Infants    Children  

Current       Past  Current  Past 

Food  groups  WIC  WIC         Controls  WIC  WIC  Controls 


WIC  juices 


Calories  (kcal) 

10.39 

1.90 

22.38 

9.50* 

■  -0.58 

31.15 

Protein  (g) 

-0.04 

-0.03 

0.23 

0.13* 

-0.00 

0.47 

Fat  (g)^ 

0.02 

0.00 

0.05 

0.02* 

-0.00 

0.07 

Carbohydrates  (g) 

2.61 

0.49 

5.40 

^  2.27* 

-0.14 

-7.42 

Calcium  (mg) 

1.60 

0.23 

4.24 

1.87* 

-0.10 

6.18 

Iron  (mg) 

0.09* 

0.02 

0.09 

0.03* 

-0.00 

0.08 

Magnesium  (mg) 

0.56 

-0.05 

3.99 

1.95* 

-0.09 

6.83 

Phosphorus  (mg) 

-0.08 

-0.35 

5.84 

3.05* 

-0.11 

10.78 

Vitamin  A  (lU) 

-8.56 

-6.70 

69.01 

38 . 26* 

-0.81 

130.95 

Thiamin  (mg) 

-0.00 

-0.00 

0.03 

0.02* 

-0.00 

0.06 

Riboflavin  Cmg) 

0.00 

0.00 

0.00 

0.00* 

-0.00 

0.01 

Niacin  (mg) 

0.00 

-0.01 

0.11 

0.06* 

-0.00 

0.20 

Vitamin  (mg) 

0.01 

0.00 

0.02 

0.01** 

-0.00 

0.02 

Vitamin  B12  (meg) 

0 . 00'^* 

0.00--" 

0.00 

0.00** 

0 . 00** 

0.00 

Vitamin  C  (mg) 

15.67 

3.23 

25.45 

10.10** 

-0.64 

31.02 

/IC  cereals 

Calories  (kcal) 

3.62 

6.36 

28 . 06 

21.38** 

2.47 

14.25 

Protein  (g) 

-0.06 

0.06 

1.01 

0.42** 

-0.02 

0.42 

Fat  (g) 

-0.01 

0.01 

0.55 

0.14** 

0.01 

0.11 

Carbohydrates  (g) 

0.95 

1.67 

4.80 

4.70** 

0.60 

2.96 

Calcium  (mg) 

3.49 

5.91 

55.32 

6.76* 

-0.66 

7.50 

Iron  (mg) 

0.34 

1.29 

4.65 

2.01** 

0.13 

1.54 

Magnesium  (mg) 

0.00 

3.20 

11.08 

2.70** 

-0.51 

2.84 

Phosphorus  (mg) 

0.76 

9.91 

37.70 

10.13** 

-1.10 

9.11 

Vitamin  A  (lU) 

40.06 

176.23* 

-6.56 

429.24** 

68.39 

181.18 

Thiamin  (mg) 

0.02 

0.08 

0.18 

0.18** 

0.02 

0.08 

Riboflavin  (mg) 

0.03 

0.07 

0.17 

0.15** 

0,02 

0.08 

Niacin  (mg) 

0.31 

0.99 

2.15 

1.79** 

0.21 

1.00 

Vitamin  Bq  (mg) 

0.02 

0.07* 

0.02 

0.18** 

0.03 

0.08 

Vitamin  B12  (meg) 

0.05 

0.20 

0.01 

0.52** 

0.07 

0.23 

Vitamin  C  (mg) 

0.51 

2.07* 

0.04 

4.97** 

0.77 

2.01 

See  footnotes  at  end  of  table.  (continued) 
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Table  VI-5  (coatinued) 


Infants  Children 


Current       Past  Current  Past 

Food  groups  WIC  WIC         Controls  WIC  WIC  Controls 


Other  WIC  foods 


Calories  ^<^caij 

1 1 

li . 

^•9 
0^ 

/  . 

00 

04 

81 

76 

rrotem  \%) 

u « 

7e 

^  . 

1 , 

-n 

u  • 

•0 

yj  a 

4 

yj 

Fat  (g) 

0°. 

78 

2. 

29** 

1 

o34 

-0. 

57 

-0, 

35 

5. 

13 

Carbohydrates  (g) 

0. 

33 

3. 

79** 

1 

,25 

-0. 

15 

-0. 

42 

4. 

06 

Calcium  (mg)  . 

4, 

46 

16. 

18** 

9 

.45 

-3. 

09 

-2. 

61 

29. 

93 

.  Iron  (mg) 

0. 

13 

0. 

52** 

0 

.30 

-0. 

07 

-0. 

07 

0. 

90 

Magnesium  (mg) 

1 . 

A 
»f 

.11 

_  1 
- 1 . 

—  i  . 

10 

10 . 

00 

Phosphorus  (mg) 

11  . 

91 

HO  . 

91"'* 

2o 

Art 

-  /  . 

Art 

-J  . 

lo 

01. 

Aft 
**U 

Vitamin  a 

^/  c 

J** . 

e  e 
3D 

A^ 

-  1  ^ 

10  . 

A^ 

-J  . 

1^ 

1  AO 
1H7 . 

/  0 

iniamin  ^mgj 

A 

U  . 

UU 

A 

u . 

n 
U 

.  w  i 

— u . 

UU 

— u  • 

uu 

ft 
u  • 

OA 

RiDoziavm  i.mgj 

u . 

A 

U  . 

UH"  . 

A 

U 

rt'a 

— rt 

-u . 

rt  1 
U  1 

-ft 
— u . 

ftft 
UU 

ft 
u . 

ftQ 
U7 

Xiiacm  v,ingJ 

A 

u . 

U  i 

A 

u . 

A 

U 

.  Uo 

-u . 

nA 
u** 

•ft 
— u . 

uo 

ft 

^A 
0** 

Vitamin  05  vmgj 

A 

u « 

Ui 

A 

u . 

A 

U 

— rt 

-u . 

U 1 

•  ft 
— u . 

ftft 
UU 

ft 
u . 

07 
U  / 

Vitamin  012  v.mcgj 

A 

u . 

uo 

A 

u . 

1 1 

A 

u 

— rt 

— u . 

rtA 

u*» 

•ft 
-u . 

ftl 
U  1 

ft 
u . 

00 

Vitamin  c  ^mg^ 

A 

U  e 

yy  *• «. 

A 
U  . 

y  y  *» 

A 
U 

rtrt 
.  UU 

A 

u . 

rt'j 
UJ 

ft 
u . 

ft^ 

uo 

•  ft 

-u . 

ft  1 
U  1 

UTP     Ami  M« 

wiL  dairy 

Laiories  ^Kcaij 

Jl 

-  . 

An 

A1  '5 

.  7^ 

14 . 

1  n 

A 

?  c 

00 

^xl . 

1  A 
l** 

^^rotem  v.gJ 

-  i . 

.JO 

A 

u . 

1  a 

ft 

u . 

AO 

1^ . 

'3ft 

ou 

^^at  v,gj 

&  • 

OQ 

ft 

o** 

rt 

51 

J  1 

1  1 

11. 

Carbohydrates  (g) 

3. 

16 

-1. 

86 

32 

.51 

0. 

83 

0. 

68 

17. 

50 

Calcium  (mg) 

-*231. 

55** 

-22. 

51 

685 

.15 

9. 

46 

18. 

59 

442. 

33 

Iron  (mg) 

7. 

50** 

-0. 

86 

4 

.15 

0. 

27** 

0. 

01 

0. 

44 

Magnesium  (mg) 

-19, 

44** 

-5. 

01 

76 

.18 

1. 

15 

1. 

91 

48. 

04 

Phosphorus  (mg) 

-196, 

57** 

-11. 

80 

531 

.01 

7. 

26 

14. 

99 

346. 

32 

Vitamin  A  (lU) 

440, 

22** 

-85. 

01  1 

,100 

.03 

18. 

57 

16. 

05 

511. 

17 

Thiamin  (mg) 

0. 

10** 

-0. 

03 

0 

.31 

0. 

01 

0. 

01 

0. 

15 

Riboflavin  (mg) 

-0, 

18** 

-0. 

06 

0 

.98 

0. 

02 

0. 

02 

0. 

59 

Niacin  (mg) 

1. 

58** 

-0, 

,14  • 

1 

.40 

0. 

08** 

0. 

01 

0. 

39 

Vitamin  B5  (mg) 

0. 

01 

-0. 

02 

0 

.28 

0. 

01 

0. 

01 

0. 

15 

Vitamin  8^2  (meg) 

-0. 

59** 

-0. 

08 

2 

.12 

0. 

03 

0  = 

06 

1. 

33 

Vitamin  C  (mg) 

18. 

18** 

-2. 

19 

14 

.97 

0. 

74** 

0, 

09 

3. 

92 

*p<0.05. 
**p<0.01. 
***p<0.001. 

^Juices  contain  only  slight  traces  of  these  nutrients, 
b 

All  values  result  from  a  regression  model  that  controls  for  a  full  set  of 
covariates.     (See  Table  VI-1  for  full  cbvariate  list.)    Values  are  differences 
from  the  control  group  means  by  current  or  past  receipt  of  WIC  benefits. 
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greater  milk  intake  by  controls  than  by  WIC  recipients  was  reflected  by 

larger  amounts  of  protein,  calcium,  magnesium,  phosphorus,  riboflavin,  and 

Vitamin  B12  in  their  diets  from  dairy  products. 

« 

"Chil-dren  over  12  months  of  age  enrolled  in  the  WIC  program  derived 
about  half  their  incremental  caloric  intake  from  WIC  cereals  (21.4  kcal,  p 
<  0.01,  vs.  controls)  and  less  from  WIC  dairy  foods  (13.1  kcal,  n.s.)  and 
WIC  juices  (9.5  kcal,  p  <  0.05). 

The  greatest  contribution  to  protein  and  micronutrient  intake  was  from 
WIC  cereals,  other  than  for  Vitamin  C  (primarily  from  WIC  juices)  and 
calcium  and  phosphorus  (primarily  from  WIC  dairy  products). 

Intake  of  Formula  vs.  Whole  Milk  in  Infancy 

The  separate  contributions  of  formula,  of  other  WIC  foods,  of  milk 
(which  is  not  included  in  infant  WIC  benefits),  and  of  all  other  foods  to 
the  dietary  intake  of  infants  under  1  year  of  age  were  estimated  (see  Table 
VI-6)  to  understand  further  the  large  differences  in  iron  and  calcium 
intake  between  infants  currently  participating  in  WIC  and  control  infants. 
While  no  significant  difference  in  total  daily  energy  intake  was  associated 
with  WIC,  current  WIC  participants,  compared  to  controls,  were  consuming 
more  calories  from  formula  (263  kcal,  p  <  0.001)  and  fewer  calories  from 
milk  (197  kcal,  p  <  0.001).  This  reflects  the  WIC  package  for  infants, 
which  provides  iron*enriched  formula  but  not  milk. 

The  intake  of  all  other  nutrients  reflects  the  greater  consumption  of 
formula  and  lower  consumption  of  milk  by  WIC  recipients.  Infants  currently 
enrolled  in  WIC  consumed  significantly  less  calcium  than  controls  did 
(224  mg,  p  <  0.001).  The  calcium  content  of  formula  varies  but  is  general- 
ly lower  than  that  of  cow's  milk.  Thus,  the  much  lower  calcium  intake  from 
milk  by  'infants  enrolled  in  the  WIC  program  (404  mg,  p  <  O.CtOl)  was  not 
fully  compensated  for  by  the  increased  intake  from  formula  (179  mg,  p  < 
0.001). 

•  Infants  enrolled  in  WIC  consumed  7.9  mg  more  iron  per  day  than  con- 
trols (p  <  0.001).  This  intake  was  totally  accounted  for  by  greater  for- 
mula intake  (8.0  mg,  p  <  0.001).  Milk  intake  contributed  negligible  iron 
to  the  diet. 

Nutrient  Intake  Stratified  by  Characteristics  of  Child  and  Family 

Full  specification  of  all  covariates  is  shown  in  Table  VI-1.  Appendix 
VI-C  in  Volume  IV  provides  the  full  results  of  this  analysis  for  each 
stratification.  In  general,  there  were  few  consistent  interactions  among 
the  covariates  and  WIC  enrollment.  Table  VI-7  provides  a  summary  of 
statistically  significant  variables. 

Sex  of  Child.  There  were  no  consistent  interactions  for  mean  nutrient 
intake  between  WIC  enrollment  and  sex  of  child.  Among  controls,  girls  were 
more  likely  to  have  low-nutrient  intake  than  boys,  but  only  the  difference 
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Table  VI-6 


Nutrient  Intake  of  Infants  Under  1  Year  of  Age  from  Formula, 
Other  WIC  Foods/Milk,  and  All  Other  Foods^ 


Current  WIC 

Past  WIC 

Controls 

Energy  (kcal) 

Fo  nnula 

262.54*** 

-31 .90 

131 .24 

Other  WIC  foods 

25.54 

55  03* 

74  01 

Milk 

-196.63*** 

-8. 79 

300.94 

Other 

-68.29 

57 . 18 

W  /  CAW 

389 .60 

Total 

23.16 

71.52 

895.78 

Protein  (g) 

■ 

Formula 

6 . 29*** 

-1  14 

2  93 

Other  WIC  foods 

0.64 

2  76** 

2  80 

Milk 

-11.18*** 

-0  08 

16  84 

Other 

-1 . 13 

2.30 

10.56 

Total 

-5.37* 

3.83 

33.13 

Fat  (j?) 

Formula 

13  98 

w  •  OO 

Other  WIC  foods 

0.79 

2  31* 

1  96 

Milk 

-10.04 

-1  03 

15  56 

XW  .WW 

Other 

-2.55 

0  72 

11  14 

XX.  X*V 

Total 

2.17 

0.09 

35.54 

Carbohydrate  (g) 

Formula 

19. 70 

- 1  92 

9  67 

Other  WIC  foods 

3.89 

11  4S 

XX.  *VW 

Milk 

-15  89 

0  16 

2^  1  7 

.  X  / 

Other 

-10.65 

9  99 

64  10 

Total 

-2.95 

14.19 

109.40 

Calcium  (g) 

Formula 

178.81*** 

-19.20 

89.54 

Other  WIC  foods 

9.56 

22.44 

69.56 

Milk 

-404.13*** 

-3.23 

608.20 

Other 

-8.03 

5.01 

89.17 

Total 

-223.78*** 

5.02 

856.47 

See  footnotes  at  end  of 

table. 

(continued) 
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Table  VI-6  (continued) 


Current  WIC 


Past  WIC 


Controls 


Iron  (g) 
Formula 

Other  WIC  foods 

Milk 

Other 

Total 

Magnesium  (mg) 
Formula 

Other  WIC  foods 

Milk 

Other 

Total 

Phosphorus  (mg) 
Formula 

Other  WIC  foods 

Milk 

Other 

Total 

Vitamin  A  (lU) 
Formula 

Other  WIC  foods 

Milk 

Other 

Total 

Thiamin  (mg) 
Formula 

Other  WIC  foods 

Milk 

Other 

Total 

Riboflavin  (mg) 
Formula 

Other  WIC  foods 

Milk  . 

Other 

Total 


0.56 
•0.32*** 
•0.35 

7.85*** 


25.28*** 

2.28 
-43.89* 
-7.02 
•23.35''< 


124.37* 

12.62 
•316.34 
-17.66 
•197.02*** 


941.05™ 
58.99 
-470.68'^^^ 
-548.55 

-19.20 


0.24*^'-'- 
0.02 
•0.14*** 
'0.06 
0.06 


0.37*** 
0.04 


-0.54**-* 

-0.05 

-0.18 


-0.90 
1.83 
-0.04 
-0.13 
0.77 


-3.59 
16.59* 
-1.32 
4.99 
16.68 


-11.57 
56.74* 

0.68 
25.46 
71.31 


-122.65 
223.93* 
41.43 
2318.77* 
2461.47* 


•0.03 
0.10 
0.01 
•0.02 
0.06 


•0.05 
0.12 
•0.01 
0.09 
0.15 


3.97 
5.04 
0.50 
4.01 
13.52 


11.47 
19.20 
66.15 
'  49.94 
146.76 


64.54 
69.49 
476.05 
162.33 
772.41 


479.41 
118.84 
686.11 
2663.69 
3948.05 


0.13 
0.21 
0.20 
0.30 
0.85 


0.19 
0.20 
0.81 
0.35 
1.56 


See  footnotes  at  end  of  table.  (continued) 
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Table  VI -6  (continued) 


Current  WIC         Past  WIC  Controls 


Niacin  (mg) 

Formula 

1.98*** 

-0.17 

1,02 

Other  WIC  foods 

0.32 

1.40 

2.34 

Milk 

-0.34*** 

0.00 

0.51 

Other 

-0.93 

0.31 

4.22 

Total 

1.03 

1.54 

8.09 

Vitamin  (m^) 

Formula 

0. 16*** 

-0.02 

0.08 

Other  WIC  foods 

0.04 

0.11** 

0.06 

Milk 

-0 . 14*** 

-0.00 

0.21 

Other 

-0.00 

0.13  - 

0.32 

Total 

0.05 

0.22* 

0.66 

Vitamin  Bi^>  (pj?) 

Formula 

0.66*** 

-0.08 

0.32 

Other  WIC  foods 

0.12 

0.31* 

0.14 

Milk 

-1.23*** 

-0.00 

1.84 

Other 

0.53 

2.70* 

0.19 

Total 

0.08 

2.93* 

2.48 

Vitamin  C  (mj?) 

Formula 

22.21*** 

-2.54 

11.39 

Other  WIC  foods 

16.18 

5.30 

25.50 

Milk 

-3.36*** 

-0.07 

5.07 

Other 

-7.64 

10.16 

43.76 

Total 

27.40* 

12.84 

85.72 

n 

178 

432 

34 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

^All  values  result  from  a  regression  model  that  controls  for  a  full 
set  of  covariates.     (See  Table  VI- 1  for  full  covariate  list.) 
Values  are  differences  from  the  control  group  means  by  current  or 
past  receipt  of  WIC  benefits. 
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for  protein  was  significant  (8.3  percent  of  girls  vs.  4.7  percent  of  boys, 
p  <  0.05).  For  all  nutrients,  the  proportion  of  girls  with  low  intake  was 
.lower  among  current  WIC  recipients  than  among  controls;  the  reductions  were 
significant  for  iron.  Vitamin  A,  riboflavin,  and  Vitamin  C.  WIC  benefits 
were  signif icantj.y  associated  with  reduction  of  low  intake  among  boys  only 
for  iron. 

Current  Age  of  Child.  There  were  small  numbers  of  children  in  various 
subgroups:  only  71  current  WIC  recipients  36  to  47  months  of  age,  and  48 
current  WIC  recipients  48  to  59  months  of  age.  Reasonable  numbers  of 
controls  were  in  all  five  age  groups  (the  fewest  was  84  under  1  year  of 
age),  but  there  were  very  few  past  WIC  recipients  under  1  year  of  age 
(n  =  32) .  There  was  little  obvious  interaction  between  the  age  of  the 
child  and  WIC  enrollment  on  the  intake  of  macronutrients .  Although  chil- 
dren 36  to  47  months  of  age  currently  participating  in  WIC  were  consuming 
157  calories  more  than  controls  (p  <  0.05),  this  was  probably  a  chance 
finding.  However,  there  was  strong  interaction  of  WIC  enrollment  and  age 
on  mean  intake  for  several  micronutrients .  Infant  WIC  recipients  had  a 
higher  intake  of  iron  than  controls  or  than  infants  who  had  been  in  the  WIC 
program  in  the  past.  The  major  advantages  in  thiamin,  niacin,  and 
Vitamin  Bq  among  current  WIC  recipients  were  among  children  from  1  to  3 
years  of  age;  after  the  fourth  birthday,  WIC  was  not  associated  with  better 
diet  than'  that  of  controls,  probably  because  4-year-old  controls  were 
eating  very  nutritious  diets.  The  advantage  of  WIC  recipients  in  Vitamin  C 
intake  was  greatest  among  infants,  but  older  children  in  the  program  also 
consumed  more  Vitamin  C. than  did  controls. 

Fifty-four  percent  of  control  infants  were  consuming  less  than  77 
percent  of  the  RDA  for  iron;  rates  were  much  higher  for  children  1  to 
3  years  of  age  (71  percent  to  81  percent).  The  effect  of  WIC  enrollment  on 
the  frequency  of  low  iron  intake  was  greatest  among  infants  (30  percent 
decrease,  p  <  0.01).  The  effect  of  WIC  in  reducing  the  proportion  of 
children  with  low  Vitamin  C  intake  was  much  greater  among  infants  than 
among  children  over  1  year  of  age.  WIC  benefits  for  Vitamin  were 
greatest  in  3-year-olds;  for  riboflavin,  they  were  greatest  in  4-year-olds. 
These  latter  two  differences  appear  to  be  chance  variations,  rather  than  a 
coherent  pattern  of  differential  effects  with  age. 

Ethnic  Group.  Control  blacks  reported  eating  88  fewer  calories  than 
control  whites  (p  <  0.05),  but  the  intake  for  Hispanics  was  only  19  cal- 
ories fewer  than  for  whites  (n.s.).  Among  WIC  recipients,  whites  consumed 
1,147  kcal,  15  calories  fewer  than  controls,  and  blacks  consumed 
1,108  kcal,  34  calories  more  than  black  controls.  Thus,  among  WIC  recip- 
ients,   the    black-white    difference   was   narrowed   to   39    calories  (n.s.). 

In  each  of  the  three  major  ethnic  groups,  large  and  equivalent  in- 
creases in  iron  intake  were  associated  with  WIC.  Among  controls,  blacks 
consumed  much  less  calcium  than  others  (202  mg  less  than  white 
non-Hispanics,  p  <  0.01).  This  discrepancy  was  halved  by  WIC  benefits. 
Although    among    controls    blacks    consumed   more    Vitamin  C    than   any  other 
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ethnic  group,  blacks  also  reported  significantly  less  nutritious  diets 
otherwise  than  whites,  probably  because  of  lower  milk  intake e  While  these 
differences  were  attenuated  after  control  for  caloric  intake,  they  were  by 
no  means  eliminated. 

Among  control  children,  blacks  had  the  highest  proportion  of  diets  low 
in  energy,  protein,  calcium.  Vitamin  A,  riboflavin,  and  Vitamin  Bi2' 
participation  reduced  the  proportion  of  black  children  with  diets  low  in 
all  of  these  nutrients  and  significantly  so  for  calcium,  riboflavin,  and 
Vitamin  Bi2'  The  highest  percentage  of  control  children  with  low  Vitamin  C 
intake  was  among  whites  (30.5  percent).  Among  white  WIC  participants,  the 
proportion  was  significantly  lower  (21.5  percent,  p  <  0.01). 

Age  of  Mother.  Little  regular  difference  in  the  intake  of  controls 
was  associated  with  maternal  age,  nor  was  there  any  obvious  pattern  of 
greater  or  lesser  effects  of  WIC  benefits  depending  on  the  mother* s  age. 

Child  Quetelet's  Index.*  While  relatively  few  very  thin  children  were 
in  the  sample  (37  current  WIC,  58  past  WIC,  and  52  control  children),  they 
were  more  prevalent  among  past  than  among  current  WIC  recipients  (9.1 
percent  vs.  5.2  percent). 

Among  controls,  the  caloric  intake  of  thin  children  was  lowest  and  the 
caloric  intake  of  fat  children  was  greatest.  Although  this  is  logical,  it 
differs  from  past  consumption  surveys,  where  the  most  obese  generally  are 
reported  to  eat  the  least. 

The  WIC  program  appears  not  to  be  raising  the  mean  caloric  intake  of 
the  thinnest  children:  they  are  reported  to  be  eating  90  calories  a  day 
less  than  thin  controls,  but  this  difference  was  not  statistically  signifi- 
cant. This  caloric  difference  is  reflected  in  the  intake  of  the  macro- 
nutrients;  but,  relative  to  thin  controls,  thin  WIC  recipients  were  eating 
more  iron,  calcium.  Vitamin  A,  thiamin,  riboflavin,  niacin.  Vitamin  » 
and  Vitamin  B^. 

Child's  Height.  All  children  were  characterized  by  whether  they  were 
below  the  11th  or  above  the  89th  percentile  for  height  based  on  sex-  and 
age-specific  standards. 

The  dietary  needs  of  children  of  short  stature  who  are  enrolled  in  the 
program  appear  to  be  reasonably  well  met.  A  deficit  of  64  calories  among 
controls  of  short  stature  compared  to  controls  of  average  height  was  fully 
compensated  for  by  the  WIC  program.  The  shortest  children  also  had  great- 
est increments  from  the  program,  compared  to  comparable  controls,  for 
calcium,  iron.  Vitamin  A,  thiamin,  riboflavin,  niacin,  Vitamin  B^,  and 
Vitamin  C. 

Receipt  of  Food  Stamps  and  Welfare  Benefits  (AFDC)  by  the  Family. 
Only  89  children  in  the  survey  were  in  families  receiving  AFDC  and  not  Food 
Stamps,    and    it    is  difficult  to   draw  any  conclusions   about   their  diets. 


*An   index  of  body  mass  is  defined  as   [(weight   (kg))  x  100 ]/[ length/height 
(cm2)]. 
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Control  children  in  families  receiving  both  AFDC  and  Food  Stamps  consumed 
164  kcal  (p  <  0.01)  more,  and  control  children  in  families  receiving  Food 
Stamps  only  consumed  75  kcal  (n.s.)  more  than  control  children  receiving 
neither  Food  Stamps  nor  welfare  benefits.  The  pattern  for  other  nutrients 
reflected  these  caloric  differences:  controls  without  these  other  social 
benefits  had  generally  lower  nutrient  intakes. 

Among  control  children,  no  consistent  pattern  of  frequency  of  low 
nutrient  intake  was  associated  with  Food  Stamp  or  AFDC  receipt.  WIC  parti- 
cipation significantly  reduced  the  proportion  of  children  with  low  intake 
of  iron,  Vitamin  A,  and  Vitamin  C  among  those  receiving  neither  AFDC  nor 
Food  Stamps;  low  intake  of  calcium  among  children  in  households  receiving 
both  AFDC  and  Food  Stamps;  and  low  intake  of  iron  and  Vitamin  A  among 
children  in  households  receiving  only  Food  Stamps. 

Maternal  Education.  Control  children  of  women  with  more  than  12  years 
of  education  consumed  more  iron,  Vitamin  A,  thiamin,  niacin,  Vitamin  Be, 
and  Vitamin  C  than  children  of  less  educated  women.  While  WIC's  effect  on 
iron  intake  is  greatest  for  children  with  more  educated  mothers,  incre- 
mental intake  of  other  nutrients  from  WIC  was  greater  for  children  of  women 
with  under  12  years  of  education  (Vitamin  A,  thiamin,  riboflavin. 
Vitamin  Bi2»  ^^'^  Vitamin  C) .  Thus,  with  WIC  benefits,  the  gradients  of 
intake  in  these  nutrients  with  maternal  education  are  considerably  lessened 
or  eliminated. 

Total  Household  Income.  (The  covariates  in  the  fully  adjusted  anal- 
yses include  family  size;  therefore,  the  reported  differences  are  equiva- 
lent to  those  for  per  capita  income.)  Among  controls,  there  was  a  mild 
gradient  of  total  caloric  intake  with  income,  but  not  a  steep  one.  Chil- 
dren in  families  with  annual  incomes  under  $3,000  were  eating  about  40 
calories  a  day  fewer  than  those'  in  families  with  incomes  between  $3,000  and 
$7,000  who  in  turn  were  eating  53  calories  a  day  less  than  those  with 
incomes  over  $7,000.  There  was  no  difference  between  children  in  the  two 
higher  income  categories  ($7,000  to  $13,000  and  over  $13,000). 

These  differences  were,  smaller  among  current  WIC  recipients.  The 
increment  in  calories  from  WIC  was  greatest  among  children  in 'poorest 
families  (59  calories  more  than  children  in  poor  families  not  receiving 
WIC);  this  was  a  function  only  of  current  benefits,  since  poor  children  who 
were  no  longer  in  the  WIC  program  had  the  lowest  energy  intake  of  any 
children  in  the  study. 

Beside  caloric  intake,  poorer  children  were  reported  to  be  eating  less 
calcium,  magnesium,  phosphorus,  Vitamin  Bg,  and  Vitamin  B12  (Qo  differences 
were  significant,  however).  In  each  instance,  poorest  children  receiving 
WIC  benefits  had  higher  intakes  than  poor  controls.  For  the  nutrients  that 
were  significantly  associated  with  WIC,  increments  in  thiamin,  riboflavin, 
and  Vitamin  B^  were  greatest  for  children  in  poorest  families. 
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Marital  Status  of  the  Mother  and  Presence  of  the  Father  in  the  House- 
hold. (Receipt  of  AFDC,  marital  status,  and  presence  of  father  were  omit- 
ted as  covariates  in  the  full  regression  models  in  these  analyses.)  WIC 
recipi'ent  children  -  compared  to  control  children  in  single-parent  families 
had  increased  intake  of  calcium,  phosphorus,  magnesium,  and  riboflavin, 
while  other  WIC  recipient  children  had  lower  intakes  of  these  nutrients 
compared  to  control  children.  Conversely,  WIC  was  associated  with  greater 
increments  in  iron,  Vitamin  A,  thiamin,  niacin.  Vitamin  Bg,  and  Vitamin  C 
among  children  in  intact  families,  obviously  from  other  than  dairy  foods. 

Size  of  Household.  This  analysis  addressed  whether  the  diets  of 
children  in  two-person  households  (i.e.,  pregnant  woman  alone  with  the 
index  child)  or  in  very  large  households  were  worse  than  in  others  and 
whether  WIC  addressed  the  special  needs  of  these  groups.  The  highly  coli- 
near  variables--AFDC,  marital  status,  and  father  in  household--were  omitted 
from  the  fully  adjusted  regression  analyses. 

Iron  intake  of  control  children  was  lowest  in  households  with  two  or 
five  or  more  persons,  and  the  increment  of  iron  contributed  by  WIC  to 
children  in  such  families  was  3.0  to  3.5  mg,  compared  to  about  2.0  mg  among 
others.  The  same  pattern  of  greatest  benefits  for  those  presumably  at 
greatest  need  was  also  true  for  Vitamin  A,  thiamin,  riboflavin,  niacin, 
Vitamin  Bg,  Vitamin  6x2)  Vitamin  C,  and  calcium. 

Presence  of  Father  and  Household  Size  Studied  Jointly.  Given  the 
somewhat  contradictory  results  of  outcome  stratified  by  marital  status  and 
by  family  size,  the  factors  were  considered  simultaneously.  The  study 
sample  was  stratified  into  four  groups:  families  with  the  father  present 
and  one  child  or  with  more  than  one  child  (the  reference  group) ,  and  fami^. 
.lies  without  the  father  present  and  one  child  or  with  more  than  one  child. 

Sixty-three,  or  9.9  percent,  of  past  WIC  recipients  were  in  households 
with  more  than  1  child  and  no  father,  compared  to  59,  or  8.3  percent,  of 
current  WIC  recipients.  Among  controls,  children  in  single-child  house- 
holds were  consuming  70  to  90  fewer'  calories,  independent  of  a  father's 
presence.  WIC  benefits  were  associated  with  increased  caloric  intake  in 
single-child  households  (99  kcal  without  father  present,  p  <  0.05;  42  kcals 
if  father  present,  n.s.),  but-  with  an  approximate  40-calorie  decreased 
intake  in  families  with  more  than  one  child  (n.s.). 

4.  Conclusions 

The  results  appear  to  be  consistent  and  suggest  important  dietary 
benefits  from  current  WIC  enrollment.  The  observed  benefits,  especially 
after  infancy,  were  clearly  not  associated  with  simple  dependence  on  more 
dairy  foods  in  the  child's  diet.  Rather,  benefits  after  infancy  depended 
on  an  increase  in  the  range  of  WIC  foods  to  result  in  what  appears  to  be  a 
more  healthful  diet  for  these  children  than  for  controls  or  past  WIC  re- 
cipients. (About,  half  of  the  WIC  benefit  past  infancy  was  contributed  by 
cereals,  with  major  contributions  by  dairy  foods  and  juices.) 
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By  far  the  strongest  effect  of  current  WIC  benefits  is  on  iron  intake, 
especially  in  infancy.  This  .seems  logical  in  view  of  the  content  of  the 
WIC  food  packages,  which  contain  iron- fortified  formula  and  cereals.  While 
iron  benefits  were  greater  in  infancy,  older  children  enrolled  in  the 
program  also  consumed  significantly  more  iron  than  control  children  did. 
WIC  participat.ion  also  significantly  decreased  the  proportion  of  children 
whose  diets  were  low  in  iron. 

While  mean  intakes  of  calcium,  phosphorus,  magnesium,  and  protein  were 
lower  among  WIC  infant  recipients  than  among  controls,  only  the  rate  of  low 
calcium  intake  was  significantly  lower  in  WIC  infant  recipients.  Lower 
mean  intakes  were  thus  only  minimally  reflected  by  greater  likelihood  of 
low  intake.  Because  calcium  deficiency  is  not  usually  considered  a  problem 
among  infants  in  the  United  States,  these  differences  probably  do  not  imply 
diets  deficient  in  calcium,  but  these  results  must  be  given  further  atten- 
tion. 

The  RDAs  bear  little  relationship  to  observed  intakes  both  in  this 
survey  and  in  past  empirical  research.  Two  questions  arise:  Do  the  obser- 
vations of  this  study  lose  credibility  because  they  are  only  minimally 
related  to  the  RDAs,  and  what  is  the  utility  of  supplementing  children  who 
already  have  adequate  diets  by  the  criteria  of  the  RDAs?  Results  of  this 
study  are  very  much  like  those  of  past  surveys,  which  is  probably  reason- 
able evidence  of  credibility.  On  the  other  hand,  the  utility  of  supple- 
menting nutrients  eaten  on  average  in  quantities  much  higher  than  that  of 
the  RDA  is  ,a  serious  concern.  However,  on  a  given  day,  large  numbers  of 
children  still  consume  less  than  77  percent  of  the  RDA  for  many  nutrients 
(the  level  considered  adequate  for  long-term  intake  for  half  of  the  popula- 
tion, see  Table  VI-4) .  This  justifies  supplementing  large  groups  of  chil- 
dren to  bring  the  minority  up  to  standard.  Also,  the  RDA  is,  at  best,  an 
informed  guess  of  optimal  intakes:  by  the  criterion  of  what  people  do  eat 
rather  than  what  they  should  eat,  the  greater  intake  may  be  more  appropri- 
ate. This  question  is  well  outside  the  scope  of  this  investigation,  how- 
ever. Finally,  some  nutrients  may  be  present  in  the  diet  in  larger  than 
necessary  amounts  in  the  process  of  foods  being  supplied  that  contain 
nutrients  only  available  in  marginal  amounts. 

All  statistically  significant  relationships  past  infancy  of  increased 
nutrient  intake  with  WIC  are  limited  to  those  currently  enrolled  in  WIC. 
Past  receipt  of  WIC  benefits  appears  to  have  only  slight,  if  any,  residual 
relationship  with  current  dietary  intake.  Thus,  any  possible  residual 
effects  of  past  nutrition  education  on  long-term  child  feeding  practices 
are  limited  to  some  infants  and  subgroups  of  children  and  are  not  reflected 
in  total  study  population.  For  iron,  a  key  WIC  nutrient,  differences  in 
intake  among  past  WIC  beneficiaries  compared  to  those  of  the  control  group 
were  only  about  0.1  to  0.3  mg  (n.s.),  while  differences  among  those  receiv- 
ing current  WIC  benefits  compared  to  controls  were  10  times  as  great  and 
highly  significant. 

While  no  differences  were  significant,  past  WIC  recipient  children 
were  reported  to  consume  more  micronutrients  and  to  have  more  nutrient- 
dense  diets  than  controls. 
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Not  surprisingly,  current  WIC  recipients  were  consuming  significantly 
more  calories  from  WIC  foods  than  controls  were.  However,  the  total  calo- 
ric intake  of  the  three  study  groups  was  essentially  identical  and  unaf- 
fected by  WIC  enrollment.  Thus,  almost  all  differences  associated  with  WIC 
benefits  are  in  quality  of  diet,  or  nutrient  density,  rather  than  increased 
total  food  intake. 

Results  suggest  that  dietary  intake  was  improved  by  current  enrollment 
in  the  WIC  program,  with  only  minimal  if  any  impact  of  beneficial  residual 
effects  of  past  WIC  participation.  While  almost  all  differences  were  in 
increased  nutrient  intake  among  children  who  had  been  enifolled  in  the  WIC 
program  in  the  past,  compared  to  controls,  the  differences  were  of  small 
magnitude  and  none  were  statistically  significant  other  than  a  few  in 
infancy.  The  control  group  was  more  socially  privileged  than  were  past  WIC 
recipients,  but  adjustments  for  social  differences  had  only  trivial  impact 
on  estimated  program  effects,  suggesting  that  better  statistical  adjustment 
would  not  materially  affect  these  estimates.  It  is  doubtful  that  real 
residual   benefits   would  have  been  obscured  by  these  .social  disparities. 

The  evidence  is  strong  that  the  WIC  program  is  having  its  greatest 
impact  on  those  presumed  to  be  at  greatest  need:  children  who  were  poor, 
short  in  stature,  black,  in  isolated  families  consisting  of  only  the  preg- 
nant mother  and  preschool  child,  and  in  large  families  (those  with  five  or 
more  members).  On  the  other  hand,  large  numbers  of  past  WIC  recipients 
were  in  these  needy  families  (65,  or  10.2  percent,  of  past  WIC  recipient 
children  were  in  2-person  households,  and  202,  or  31.7  percent,  were  in 
households  of  5  or  more  people) .  These  vulnerable  children  might  well 
benefit  from  nutritional  support. 

On  the  evidence  of  this  survey,  the  WIC  program  should  be  alerted  to 
the  needs  of  thin  children  and  to  the  intake  of  heavy  children.  WIC  was 
not  associated  with  increased  caloric  intake  by  thin  children,  but  the 
sample  size  of  thin  children  was  relatively  small.  It  is  reassuring  that 
the  energy  intake  of  heavier  children  was  also  not  increased  by  WIC  food 
supplements.  Heavy  WIC  children  were  not  consuming  more  calories  than 
heavy  controls,  possibly  reflecting  effective  nutrition  education. 

WIC  benefits  were  generally  comparable  in  raising  the  mean  level  of 
nutrient  intake,  independent  of  welfare  or  Food  Stamps.  Thus,  the  program 
does  not  appear  to  be  redundant  for  those  with  other  benefits;  rather,  it 
appears  to  have  additive  and  complementary  effects.  On  the  other  hand,  the 
likelihood  of  low  intake  was  decreased  by  WIC  participation  most  among 
children  receiving  neither  ATDC  nor  Food  Stamps. 

Children  enrolled  in  the  WIC  program  from  single  parent  but  multiple- 
child  families,  presuunably  those  at  great  need,  seem  to  benefit  least  from 
the  WIC  program.  For  instance,  they  did  not  have  increased  iron  intake 
compared  to  comparable  controls.  Single  children  living  alone  with  their 
mothers  benefit  from  WIC  enrollment,  but  children  in  larger  single-parent 
households  have  no  such  demonstrable  improvement. 
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Characteristics  of  Children  No  Longer  Enrolled  in  the  WIC  Program 

•It  became  obvious  as  this  analysis  proceeded  that  children  who  were  no 
longer  enrolled  in  the  WIC  program  had  characteristics  that  suggested  that, 
as  a  group,  they  were  probably  as  vulnerable  to  nutritional  risk  as  were 
current  WIC  recipient  children.  For  instance,  while  relatively  few  very 
thin  children  were  in  the  sample  (37  current  WIC,  58  past  WIC,  and  52 
control  children) ,  more  were  among  past  than  among  current  WIC  recipients 
(9.1  percent  vs.  5.2  percent). 

A  higher  proportion  of  past  WIC  recipients  (117,  or  16.4  percent)  were 
at  or  under  the  10th  percentile  for  height,  compared  to  94,  or  14.8  per- 
cent, of  current  WIC  recipients.  Seventy,  or  11.3  percent,  of  current  WIC 
recipients  and  72,  or  10.1  percent,  of  past  WIC  recipients  were  at  the  90th 
or  greater  percentile  for  height.  There  appear  to  be  as  many  children  in 
greatest  need  of  WIC  benefits  among  those  who  ar^  no  longer  enrolled  in  the 
program  as  there  are  among  those  who  are  currently  enrolled.  Of  past  WIC 
recipient  children,  65,  or  10,2  percent,  were  in  2-person  households,  and 
202,  or  31.7  percent,  were  in  households  of  5  or  more  people,  compared  to 
8.6  percent  and  31.5  percent,  respectively,  among  current  recipients. 
(Children  in  these  single-parent  and  large  households  appeared  to  need 
dietary  supplementation  most.)  The  14.8  percent  of  past  WIC  recipient 
children,  the  same  rate  as  among  those  currently  enrolled,  lived  in  house- 
holds with  incomes  under  $3,000  a  year.  Many  children  who  were  past  WIC 
recipients  and  who  would  appear  to  need  program  benefits  were  either  lost 
to  the  program  or  were  not  recertified  (one  cannot  distinguish  between 
these  two  possibilities  from  available  data).  These  include  short  and  thin 
children,  poor  children,  and  children  in  large  single-parent  families.  The 
frequency  of  these  characteristics  was  as  high  or  higher  among  those  no 
longer  in  the  program  than  among  those  currently  enrolled. 

Children  who  appear  to  need  WIC  services  are  either  leaving  the  pro- 
gram still  thin  or  short  or  are  losing  gains  after  discharge  from  the 
program.  These  results  suggest  strongly  that  after  children  leave  the 
program  they  should  be  reassessed  periodically  throughout  the  preschool 
years. 

Effect  of  Potential  Bias  on  Conclusions 

Reported  dietary  intakes  of  children  in  this  study  support  the  conclu- 
sion that  the  WIC  program  has  been  successful  in  supplementing  the  diets  of 
current  WIC  recipients.  The  pattern  where  improved  nutrient  intake  was 
associated  predominantly  with  current  rather  than  past  WIC  participation 
minimizes  the  possibility  of  observed  effects  arising  because  interviewers 
were  not. blind  to  study  status  (observer  bias).  Those  who  performed  the 
recalls  could  not  know  that  analysis  would  be  relative  to  whether  benefits 
were  current,  and  specification  of  the  child's  WIC  benefits  was  required  in 
the  mother's  questionnaire.  This  segment  of  the  questionnaire  was  remote 
in  time  from  the  child's  dietary  recall  and  preceded  the  child's  history, 
which  was  the  other  source  of  information  on  the  child's  participation  in 
WIC.  More  than  half  of  the  control  children  and  the  vast  majority  of  those 
who  were  past  WIC  recipients  were  children  of  women  in  the  WIC  clinic 
sample.     Thus,  had  interviewer  bias  functioned  in  favor  of  the  WIC  program, 
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the  expected  bias  would  be  toward  greater  intake  by  children  of  VIC  women, 
including  most  past  childhood  WIC  recipients  and  over  half  of  the  controls. 
That  specification  of  the  WIC  variable  for  children  was  therefore  indepen- 
dent of  the  mother's  study  status  would  further  minimize  observer  bias  in 
generating  results  favoring  current  WIC  recipients.  These  results  appear 
unlikely  to  have  been  the  result  of  systemic  observer  bias  in  study  design 
in  favor  of  current  WIC  program  recipients. 

C.  ANTHROPOMETRY 

1.  Introduction 

Eligibility  criteria  for  participation  by  infants  and  children  in  the 
WIC  program  include  inadequate  growth  patterns,  such  as  low  weight  or  low 
weight  for  height,  obesity,  or  growth  retardation.  The  following,  anthropo- 
metric indices  were  measured  on  children  in  the  study  sample  to  determine 
the  extent  to  which  differences  or  improvements  in  these  patterns  are 
associated  with  WIC  participation:  weight,  stature,  head  circumference, 
arm  circumference,  and  skinfold  thickness.  The  rationale  for  these  mea- 
surements, including  evidence  for  response  to  dietary  supplementation,  is 
•  described  in  the  paragraphs  that  follow. 

•Weight 

Weight  reflects,  current  and  past  caloric  intake,  as  well  as  other 
factors  such  as  illness,  activity,  and  individual  metabolism.  Although  a 
child's  weight  increases  most  rapidly  in  the  first  18  months  of  life,  there 
is  less  response  in  weight  to  dietary  supplementation  during  this  period 
than  subsequently,  at  least  in  Western  populations  (Edozien  et  al.,  1976a, 
b,  1979;  Roche  and  Himes,  1980;  Stebbins,  1981).  Among  non-Western  chil- 
dren, supplemental  feeding  programs  appear  to  affect  growth  less  than  might 
be  expected,  except  among  the  most  severely  deprived  children  (Martorell 
et  al.,  1980;  Beaton  and  Ghassemi,  1982). 

Various  studies  have  reported  increases  of  0.06  to  1.00  kg  in  the  mean 
weight  of  Western  preschool  children  following  long-term  food  supplementa- 
tion. For  example,  in  a  randomized  controlled  trial  of  dietary  supple- 
mentation in  New  York  City  among  poor  black  pregnant  women  at  high  risk  of 
low-birthweight  delivery.  Rush  et  al.  (1980a,  b),  studied  the  effects  of 
prenatal  supplementation  with  high-protein,  high-calorie  Supplement  and 
balanced  protein  and  calorie  Complement.  At  1  year  of  age,  infants  whose 
mothers  received  Supplement  and  Complement  during  pregnancy  weighed  0.13 
and  0.07  kg  more  than  controls,  respectively.  At  three  Massachusetts  WIC 
sites  Heimendinger  (1981)  found  that  combined  pre-  and  postnatal  nutri- 
tional supplementation  was  associated  with  about  0.12  kg  greater  weight  and 
that  postnatal  supplementation  alone  was  associated  with  differences  of 
about  0.5  kg  for  children  18  months  of  age  compared  to  the  weight  of  chil- 
dren from  local  health  clinics.  In  the  first  large-scale  evaluation  of  the 
WIC  program,  Edozien  et  al.  (1976a, b,  1979)  reported  effects  of  6  months  of 
WIC  participation  on  1-,  2-,  and  3-year-old  children's  weights  to  be  0.17, 
0.26,  and  0.39  kg,  and  the  effects  of  11  months  of  WIC  participation  to  be 
0.15,   0.13,   and  0.18  kg.     Comparisons  were  with  children  of  the  same  age 
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who  were  new  WIC  recruits.  In  a  cross-sectional  study  at  four  Head  Start 
sites  in  1980,  Abt  Associates  (Stebbins,  1981)  found  that  WIC  benefits 
accompanying  Food  Stamps,  compared  to  Food  Stamps  alone,  were  associated 
with  0.29,  0.33,  and  0.31  kg  heavier  weights  in  3-,  4-  and  5-year-old 
children.  Three-year-old  Guatemalan  children  who  lived  in  villages  suppli- 
ed with  hi'gh-p^rotein  Supplement  from  which  they  derived,  on  average,  153 
calories  and  10.8  g  protein  daily  from  at  least  15  months  of  age  weighed 
1.0  kg  more  than  children  who  lived  in  villages  supplied  low-calorie, 
protein-free  supplementation  from  which  they  derived,  on  average,  an  addi- 
tional 25  calories  each  day  (Martorell  et  al.,  1980). 

Stature 

Linear  growth  reflects  the  adequacy  of  long-term  protein  and  calorie 
nutrition,  as  well  as  nonnutritional  factors.  Length  and  height  are  highly 
correlated  with  parental  stature,  particularly  after  2  years  of  age  (Himes- 
et  al. ,  1981). 

Rush  et  al.  (1980a,  b)  found  no  effect  of  prenatal  Complement  on 
length  at  1  year;  children  who  received  prenatal  Supplement  were  0.20  cm 
longer  than  controls.  Reported  effects  of  food  supplementation  on  the 
length  or  height  of  preschool  children  have  ranged  from  0.25  to  1.28  cm. 
Edozien  et  al.  (1976a,  b,  1979)  estimated  effects  of  6  and  11  months  of  WIC 
participation  on  length/height  to  be  0.35,  0.52,  and  0.90  cm  and  0.45, 
0.65,  and  0.95  cm,  respectively,  for  2-,  3-,  and  4-year-old  children.  Abt 
Associates  (Stebbins,  1981)  found  that  3-,  4-,  and  5-year-old  children  who 
received  WIC  and  Food  Stamps  were  1.00,  1.17,  and  1.28  cm  taller,  respec- 
tively, than  those  who  received  Food  Stamps  only.  Three-year-old 
Guatemalan  village  children  who  received  high-protein  and  high-calorie 
supplementation  were  2.5  cm  taller  than  children  receiving  low-calorie, 
protein-free  supplementation  (Martorell  et  al.,  1980). 

Head  Circumference 

The  additional  Supplement  and  Complement  during  pregnancy  was  as- 
sociated with  differences  of  0.05  and  -0.06  cm  in  head  circumference  of 
infants,  at  1  year  of  age  (Rush  et  al.,  1980a,  b).  Short-terra  nutritional 
supplementation  in  childhood  appears  to  be  only  weakly  related  to  changes 
in  head  circumference.  Six  months  of  WIC  participation  (Edozien  et  al., 
1976a,  b,  1979)  was  associated  with  0.12,  0.11,  and  0.00  cm  larger  head 
circumference,  in  1-,  2-,  and  3-year-old  children,  respectively,  and 
11-month  WIC  participation  with  0.06,  0.02,  and  0.03  cm  larger  head  circum- 
ference at  the  same  ages.  However,  Martorell  et  al.  (1980)  reported  that 
supplementation  among  3-year-olds  who  had  received  high-protein  and  high- 
calorie  supplementation  from  at  least  15  months  of  age  (many  had  lifelong 
supplementation)  had  head  circumferences  1.05  cm  greater  than  children  with 
low-calorie,  protein-free  supplementation,  a  large  difference. 

Head  circumference  is  greater  among  children  of  higher  socioeconomic 
status.  Between  1968  and  1972  the  Ten  State  Nutritional  Survey  (U.S.  DHEW, 
1972)  studied  a  large  number  of  children,  most  of  whom  were  poor.  Differ- 
ences in  mean  head  circumference  between  high-  and  low-incorae-ratio  Staiies 
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were  0.78,  0.57,  0.32,  0.60,  and  1.1  cm  for  1-,  2-,  3-,  4-,  and  5-year-old 
children,  controlled  for  sex  and  race.  The  Collaborative  Perinatal  Survey 
of  NINCDS  (Niswander  and  Gordoti,  1972)  studied  approximately  35,000  chil- 
dren from  .their  mother's  pregnancy  through  early-  childhood  and  found  that 
mean  head  circumferences  of  high  S£S  children  were  greater  than  those  of 
low  SES  children  by  0.46,  0.55,  and  0.61  cm  at  1,  3,  and  4  years  of  age, 
controlled  for  sex  and  race.  Cook  et  al.  (1976)  observed  that  boys  in 
private  nursery  school  had  head  circumferences  1.10  cm  larger  than  boys 
enrolled  in  Head  Start c  Rush  et  al.  (1982)  in  the  Child  Health  and  Educa- 
tion Study,  a  longitudinal  study  of  all  children  bom  in  England,  Scotland $ 
and  Vales  in  the  week  of  April  5  to  11,  1970,  found  that  an  increase  of  one 
standard  deviation  in  a  comprehensive  index  of  social  status  in  5-year-olds 
was  associated  with  a  larger  head  circumference  of  0.21  cm,  controlled  for 
sex,  maternal  height,  and  family  size. 

Skinfold  Thickness  and  Arm  Circumference 

The  proportion  of  fat  in  the  body  can  be  estimated  from  skinfold 
thickness  (Cronk  and  Roche,  1982).  The  triceps  skinfold  is  the  most  common 
measurement  site.  The  subscapular  skinfold  is  the  second  most  common 
measurement  site  and  is  more  closely  related  to  total  body  fat  than  are 
peripheral  skinfolds  (USDHHS,  1981). 

Rush  et  al.  (1980a,  b)  found  that  1-year-olds  who  received  prenatal 
Supplement  had  0.11  cm  greater  arm  circumference  than  controls,  but  that 
those  who  received  prenatal  Complement  had  no  difference  in  arm  circum- 
ference than  controls.  One-year-old  infants  in  the  Supplement  group  had 
differences  in  triceps  and  subscapular  skinfold  thickness  of  0.20  mm  and 
-0.08  mm,  and  those  in  the  Complement  group  of  -0.70  mm  and  -0.17  mm, 
compared  to  controls  (Rush  et  al.,  1980a,  b).  Martorell  et  alo  (1980) 
found  no  difference  in  subscapular  skinfold,  but  found  a  difference  of  1.5 
mm  in  triceps  skinfold  among  3-year-olds  associated  with  high  calorie  and 
protein  supplementation  from  at  least  15  months  of  age. 

2.      Analytic  Methods 

Seven  anthropometric  indices  of  children's  nutritional  status  are 
presented:  weight,  height  or  length,  head  circumference,  arm  circumfer- 
ence, triceps  and  subscapular  skinfold  thickness,  and  Quetelet's  index. 
Quetelet's  index  is  defined  as  ( (weight (kg) )  x  100]/ [length/height  (cm)  ] 
and  is  an  index  of  body  mass.  Values  of  <0.132,  0.133  to  0.178,  and  >0.179 
classify  children  as  thin,  normal,  and  fat  (derived  from  WHO,  1983).  While 
this  index  increases  somewhat  in  the  first  year  of  life  and  then  decreases 
to  6  years  of  age,  it  depends  less  on  age  and  height  than  on  the  ratio  of 
weight  to  length. 

Specification  of  VIC 

For  this  analysis,  the  sample  was  stratified  by  the  age  at  which  the 
child  was  first  enrolled  in  the  WIC  program.  Nearly  70  percent  of  the 
study  children  began  WIC  benefits  in  utero  and  only  about  7  percent  at  12 
months   of  age  or  older.     Thus,  993  were  children  of  mothers  who  received 
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prenatal  WIC  benefits,  225  were  recruited  into  the  WIC  program  during  the 
first  3  months  of  life,  88  were  recruited  during  the  rest  of  the  first 
year,  and  105  were  recruited  after  the  first  birthday.  The  age  of  recruit- 
ment was  unknown  for  48  children,  and  683  children  had  never  been  enrolled 
in  WIC.  . 

The  effects  of  WIC  benefits  on  children's  growth  may  be  associated 
with  duration  of  benefits  or  with  greater  responsiveness  among  younger 
children;  therefore,  the  effect  of  duration  of  WIC  benefits  was  studied, 
controlling  for  age  at  WIC  enrollment.  The  rationale  for  classifying  WIC 
participation  by  age  of  first  benefits  is  that  children  recruited  at  dif- 
ferent ages  probably  had  different  characteristics  and  were  subject  to 
different  recruitment  priorities.  For  example,  the  birthweights  of  pre- 
natal recruits  were  significantly  higher  than  those  of  control  children  (58 
g,  p  <  0.05).  While  the  birthweights  of  children  recruited  in  early  in- 
fancy were  considerably  lower  than  those  of  controls  (127  g,  p  <  0.01)  in 
the  age-  and  sex-adjusted  analysis,  birthweights  were  only  57  g  (n.s.) 
lower  in  the  fully  adjusted  analysis.  Clearly,  postnatal  recruits  were 
being  recruited  in  part  because  of  low  birthweight.  Considering  the  growth 
of  children  by  age  at  recruitment  helps  disentangle  the  effects  of  the  WIC 
program  on  growth  from  selection  bias  and  distinguish  differential  effects 
dependent  on  stage  of  development  at  onset  of  benefits.  Furthermore,  the 
program  probably  should  be  judged  by  the  current  growth  and  development  of 
all  children  who  were  recruited  rather  than  of  only  those  who  have  remained 
in  the  program.  Highly  selective  factors  are  involved  in  remaining  in  or 
leaving  the  program  that  are  likely  to  bias  assessment  of  program  effects 
on  growth.  For  instance,  the  less  cooperative  and  noncompliant  children 
may  leave  the  program  and  are  likely  to  be  worse  off  than  those  who  co- 
operated with  program  requirements,  independent  of  any  effect  of  nutrition. 
On  the  other  hand,  given  any  scarcity  in  the  prograip's  availability,  chil- 
dren judged  to  have  met  program  goals  may  have  been  selectively  not  re- 
certified for  WIC  benefits,  leaving  a  balance  of  less  successful  and  less 
grown  *  children.  In  this  cross-sectional  study,  it  therefore  seemed  wisest 
to  judge  the  program  by  the  current  size  of  the  child  dependent  on  the  age 
of  first  recruitment  into  the  program.  The  quality  of  program  management 
affects  followup  efficiency,  and  the  decision  of  whether  or  not  to  re- 
certify the  child  for  WIC  benefits  reflects  the  program's  priorities  and 
capacity.  Both  elements  of  program  activity  are  under  legitimate  scrutiny 
in  this  evaluation. 

WIC  participation  could  have  been  specified  in  other  ways.  Classifi- 
cation by  whether  children  were  current  or  past  recipients  was  not  logical 
because,  unlike  dietary  differences,  growth  is  not  a  function  of  current 
benefits  but  a  cumulative  effect  of  benefits  over  time.  It  was  similarly 
illogical  to  compare  children  of  the  same  current  age  without  taking  into 
account  the  age  of  first  benefits. 

Review  of  Outlying  Values,  Corrections,  and  Exclusions 

All  measurements  for  each  child  were  reviewed  for  coherence  and  like- 
lihood of  error  if  the  child's  weight  was  below  6.5  or  above  65  lb,  length 
below  50   or  above   100   cm,    height  below  50  or  above  120  cm,   head  circum- 
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ference  below  30  or  above- 60  cm,  arm  circumference  below  6  or  above  25  cm, 
triceps  skinfold  below  3.5  or  above  17  mm,  subscapular  skinfold  below  1.5 
or  above  12  mm,  and  Quetelet's  index  below  0.085  or  above  0.225.  Original 
data  forms*  were  reviewed  when  measurements  were  biologically  implausible; 
these  were  excluded  from  analyses  when  they  could  not  be  corrected  based  on 
the  review.  These  included  weight  above  75  lb  (n  =  2) ,  length/height  above 
140  cm  (n  =  15),  head  circumference  below  25  or  above  70  cm  (n  =  18),  arm 
circumference  below  3  or  above  50  cm  (n  =  2) ,  and  Quetelet's  indices  below 
0.05  or  above  0.40  (n  =  19). 

Analytic  Strategy 

Regression  analyses  on  anthropometric  indices  were  performed  for  two 
separate  subpopulations  of  children.  The  first  sret  of  analyses  was  on 
weight,  height,  head  circumference,  and  Quetelet's  index  and  the  second  on 
arm  circumference  and  triceps  and  subscapular  skinfold  thicknesses.  Only 
children  with  complete  data  for  each  index  in  the  subset  of  outcomes  were 
included  in  the  respective  analyses  (n  ~  683  in  the  studies  of  height, 
weight,  Quetelet's  index,  and  head  circumference  and  n  =  670  in  analyses  of 
arm  circumference  and  triceps  and  subscapular  skinfold  thicknesses). 

Results  are  presented  as  mean  values,  adjusted  by  linear  multiple 
regression  analysis.  The  proportions  of  the  very  short  or  tall  and  very 
thin  or  very  fat  were  also  used  as  dependent  variables.  Results  presented 
are  adjusted  for  age,  sex,  and  an  extensive  array  of  social  and  demographic 
characteristics  of  the  mother  and  family  (listed  in  Table  VI-1  in  the 
previous  section) .  These  covariates  are  identical  to  the  set  used  in  the 
dietary  analyses  with  the  addition  of  the  mother's  and  father's  statures 
and  a  variable  to  account  for  whether  the  height  of  the  father  was  known 
but  excluding  the  child's  length/height.  The  fully  adjusted  regression 
equation  for  height  is  presented  in  Volume  IV,  Appendix  VI -C,  as  an  example 
of  the  analytic  approach,  as  is  the  model  adjusted  only  for  age  and.  sex. 
Appendix  VI-C  also  provides  results  for  both  the  age-  and  sex-adjusted  and 
fully  adjusted  analyses. 

The  individual  coefficients  in  the  full  regression  equation  must  be 
interpreted  cautiously  because  many  of  the  variables  in  the  equation  are 
highly  intercorrelated.  For  instance,  the  coefficient  for  age,  with  the 
second-order  term  for  age  included  in  the  equation,  is  the  relationship 
with  age  holding  constant  the  second-order  relationship.  This  is  almost 
impossible  to  interpret.  Also,  because  the  presence  of  a  father  in  the 
household  is  highly  correlated  with  whether  the  mother  is  married  (r  ^ 
0.81),  these  coefficients  are  difficult  to  interpret.  This  colinearity  in 
no  way  interferes,  however,  with  the  primary  purpose  of  including  these 
covariates  in  the  analysis,  which  is  to  adjust  outcomes  for  any  differences 
in  distribution  of  these  characteristics  across  study  groups. 

Outcome  Stratified  by  Various  Nutritional  Risk  Factors 

The  relationship  of  WIC  program  enrollment  to  growth  was  explored 
within  various  subgroups  of  children  among  whom  the  program  might  be  more 
or  less   effective   in  promoting  optimal   growth.     Stratification  variables 
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included  sex,  age,  birthweight,  and  ethnic  group  of  the  child;  height,  age, 
and  years  of  education  of  the  mother;  whether  the  family  is  receiving  Food 
Stamps  or  welfare  (AFDC) ;  family  income;  and  whether  the  mother  is  married 
and  the  father  of  the  unborn  child  is  living  in  the  household.  The  propor- 
tion of  children  at  the  extremes  of  growth  was  stratified  by  sex,  age, 
ethnicity,  and  whether  the  family  is  receiving  Food  Stamps  or  welfare 
(AFDC).  The  goal  wcs  to  judge  whether  the  benefits  of  the  WIC  program  are 
greater  given  membership  in  groups  presumably  at  higher  nutritional  or 
social  risk.  These  stratified  analyses  are  not  linearized  estimates  of 
outcome;  rather,  each  cell  is  independently  adjusted  for  all  covariates  in 
the  regression  equation  (Cohen  and  Cohen,  1983). 

3.  Results 

The  results  are  presented  in  the  remainder  of  this  chapter.  The  mean 
for  the  reference  group,  all  children  who  have  never  received  WIC  benefits 
(controls),  is  presented  in  the  far  right  column.*  All  other  values  in  the 
row  are  increments  from  the  reference  group  mean.  Statistical  significance 
is  noted  for  differences  between  control  and  WIC  group  means  and,  in  the 
analyses  in  which  the  study  population  is  stratified  by  prior  risk  charac- 
teristics, for  differences .within  the  control  group. 

Relative  Growth  of  the  Study  Population 

Mean  anthropometric  measurements  for  study  children  stratified  by  age 
at  first  WIC  benefits  are  presented  in  Table  VI-8.  Growth  indices  were 
related  to  reference  values,  particularly  the  WHO- recommended  NCHS/Fels 
growth  tables  (reference  tables  are  included  in  Volume  IV,  Appendix  VI-C) , 
to  compare  the  growth  of  the  children  in  this  study  with  that  of  other 
children. 

The  mean  length  of  study  children  measured  recumbent  was  77.5  cm,  in 
the  54th  percentile  for  their  mean  age  (15.4  mo).  Children  measured  stand- 
ing had  a  mean  stature  of  92.1  cm,  in  the  37th  percentile  for  their  mean 
age  (34.5  mo).t  For  either  infants  or  children,  the  mean  weights  of  the 
study  population  are  very  close  to  these  reference  standards,  as  is  mean 
length.  Mean  height,  however,  is  low.  The  mean  weight  and  length  or 
height  of  study  children  were  compared  to  national  reference  standards  by 


*The  contrast  group  in  the  tables  of  mean  values  is  not  always  the  first 
group  in  logical  sequence.  The  contrast  group  is  large  to  facilitate 
significance  testing. 

tA  caveat  is  that  at  the  mean  age  of  this  study  population  (28.4  mo)  Recum- 
bent length  is  reported  to  be  1.5  to  2.0  cm  greater  at  28  months  than 
stature  (WHO,  1983).  Because  some  of  the  children  in  this  study  will 
have  been  measured  recumbent  with  others  measured  standing,  the  length 
and  height  of  study  children  have  been  compared  to  the  appropriate  refer- 
ence standards  separately.  Comparisons  of  these  means  to  median  reference 
standards  are  probably  justified  because  differences  between  mean  and 
median  measurements  are  minimal.  (Median  values  are  generally  used  to 
evaluate  anthropometric  data  since  the  distribution  of  growth  measurements 
in  human  populations  deviates  somewhat  from  normality.) 
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Table  VI-8 

Anthropometric  Measures:    Mean  by  Age  at  WIC  Inception 


Age  at  VIC  inception  (no) 


Prenatal  0-3  4-11  12*^        Unknown  Controls 


Weight  (kg) 

-0.0837 

-0. 

1212 

-0. 

3165 

-0.0089 

-0. 

1004 

12.9597 

Height/length  (cm) 

-0.8633** 

-1. 

1194** 

-0. 

8752 

-0.8052 

-0. 

6212 

88. 1738 

Quetelet's  index 
(kg*100/ca2) 

0,0025* 

0. 

0040* 

-0. 

007 

0.0021 

0. 

0001 

0. 1661 

Head  circumference 
(cm) 

0.0440 

-0. 

1054 

0. 

0619 

-0.2726 

-0. 

2080 

47.9941 

n 

So 

105 

Ooo 

Arm  circiuaference 
(cm) 

-0.1168 

-0. 

1455 

0. 

0133 

-0.0581 

-0. 

6332** 

15.9998 

Mean  triceps 
skinfold  (ssd) 

-0.1489 

-0. 

0885 

-0. 

2881 

0.0074 

-0. 

0076 

6.4722 

Mean  subscapular 
skinfold  (am) 

-0.1302 

0. 

1397 

-0. 

1295 

0.1895 

-0. 

0421 

4.4717 

n 

982 

225  • 

87 

99 

46 

670 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates.  (See  Table  VI-1  for  full  covariate  list.)  Values  are  differences  from  the 
control  group  means  by  current  or  past  receipt  of  VIC  benefits. 


current  age  and  age  at  first  WIC  benefits  (see  Table  VI-9).  While  rela- 
tively few  study  children  were  recruited  into  WIC  after  3  months  of  age, 
their  weight  and  length  were  close .  to  the  referent  median,  while  height 
fell  slightly  below  national  standards.  Figure  VI-4  illustrates  the  per- 
centiles for  height/length  by  age  at  inception  into  WIC. 

The  combined  N-HANES  I  and  II  Survey  standards  were  used  for  arm 
circumference  and  triceps  and  subscapular  skinfolds  (USDHHS,  1981).  (How- 
ever, while  these  standards  are  for  wide  age  ranges  of  infants  and  chil- 
dren, the  numbers  of  preschool  children  on  which  they  were  based  were 
small.) 
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Table  VI-9 


Percentiles  for  Mean  Weight,  Length,  and  Height  by  Current  Age 
and  at  WIC  Inception  Compared  to  WHO  Standards  (1983) 


Age 

at  wiL 

inception 

(mo; 

Prenatal 

0-3  • 

4-11 

12+ 

Unknown 

Controls 

Current  age  (mo; 

Weight  (.percentile J 

0-11 

58.0 

76 .5 

59 . 4 

04 .  ^ 

02 .  o 

12-23 

54.5 

50.4 

43.9 

59.8 

85.3* 

59.7 

24-35 

50.3 

55.7 

50,5 

47.9 

72.0 

45.6. 

36-47 

50.5 

i .  u 

AO  A 

A7  A 

48-59 

41 ,5** 

49 . 0 

19 . 7" 

57 . 7 

51.7 

^9  .  1 

Length  (percentile) 

0-11 

51.5 

59.0 

62.8 

78.5 

66.2 

12-23 

41.1 

45.5 

43.6 

47.8 

27.2 

44.5 

Height  (percentile) 

24-35 

39.2* 

36.0 

35.8 

46.5 

68.7 

53.5 

•  36-47 

43.2 

23.8** 

34.0 

25.3* 

54.9 

48.0 

•  48-59 

33.0* 

45.3 

30.6 

41.4 

• 

23.9* 

42.2 

Age 

at  WIC 

inceotion 

(mo) 

Age  of  child  (mo) 

Prenatal 

0-3 

4-11 

12+ 

Unknown 

Controls 

Total  . 

O-U 

151 

34. 

19 

0 

5 

76 

285 

12-23 

330 

57 

33 

22 

14 

197 

653 

24-35 

258 

59 

16 

22 

9 

162 

526 

36-47 

146 

51 

12 

32 

8 

128  . 

377 

48-59 

108 

24 

8 

29 

12 

120 

301 

Total 

993 

225 

88 

105 

48 

683 

2,142 

*p  <  0,05. 
**p  <  0.01. 
***p  <  0.001. 


Percentile  for  reference  group  (controls)  is  in  far  right  column;  all  other 
values  are  compared  to  reference  group  for  that  row. 
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Figure  Vi-4.  Percentiles  for  mean  length/height  by  age  at  WIC  inception. 


The  meaa  arm  circumference  of  controls  in  this  study  of  16  cm  is  close 
to  the  50th  percentile  of  the  standard  population  between  2  and  3  years  of 
age.  However,  N-HANES  reports  a  mean  triceps  skinfold  thickness  of  about 
10.0  mm,  while  the  mean  in  this  study  is  6.5  mm,  close  to  their  8th  per* 
centile.  They  also  report  a  mean  subscapular  skinfold  thickness  of  about 
5.5  to  6.0  mm,  while  the  mean  in  the  current  study  is  about  4.5  am,  around 
the  20th  percentile.  While  skinfold  measurements  are  difficult  to  stand- 
ardize, and  the  training  and  monitoring  procedures  of  this  study  could  have 
been  more  extensive  given  the  relative  inexperience  of  the  data  gatherers, 
the  study  children  still  appear  to  have  lower  fat  stores  than  would  be 
expected  from  the  available  reference  standards. 

In  summary,  the  population  studied  did  not  appear  to  be  particularly 
aberrant  for  mean  weight,  length,  or  arm  circumference  but  had  somewhat 
shorter  standing  height  and  smaller  head  circumference  than  expected. 
Triceps  and  subscapular  skinfolds  were  much  thinner  than  those  reported  by 
N-HANES  I  and  II. 
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Differences  in  Growth  Associated  with  WIC  Program  Participation 


Children  who  have  been  involved  in  the  WIC  program  are  consistently 
and  substantially  shorter  than  controls  as  shown  in  Table  VI-8.  The  defi- 
cits in  mean  height  between  WIC  and  control  children  ranged  from  0.8  to  1.2 
cm-  and  were  independent  of  age  at  enrollment  in  the  WIC  program.  For  the 
two  study  groups  for  which  sample  sizes  are  large — those  recruited  into  WIC 
in  the  prenatal  period  and  from  birth  to  3  months  of  age— these  differences 
are  highly  significant  (p  <  0.01). 

Those  who  were  first  enrolled  in  the  WIC  program  in  infancy  had  sub- 
stantially (but  not  statistically  significant)  lower  birthweights  than 
controls  did,  while  children  recruited  into  WIC  prena tally  were  signi- 
ficantly heavier  than  controls  by  almost  58  g  (p  <  0.05)  (see  Table  VI-10). 
Low  birthweight  is  one  of  the  risk  criteria  used  to  certify  children  in  the 
WIC  program,  and  the  height  deficits  of  postnatal  WIC  recruits  probably 
reflect  program  recruitment  and  eligibility  criteria.  When  birthweight  is 
controlled,  the  difference  in  height  between  postnatal  WIC  recruits  and 
controls  is  reduced  by  15  percent  to  26  percent.  Thus,  these  differences 
in  birthweight  account  for  a  moderate  proportion  of  disparity  in  height 
between  postnatal  WIC  recruits  and  control  children. 

WIC  recipient  children  had  relatively  better  circumferential  head  than 
linear  body  growth,  especially  those  with  prenatal  WIC  benefits  (see  Table 
VI-8).  Analyses  relating  WIC  benefits  to  head  circumference  were  performed 
controlling  both  for  length/height  and  for  birthweight  (see  Table  VI-11). 
With  current  length/height  controlled,  prenatal  WIC  recipients  had  0.13  cm 
larger  head  circumference  than  controls  (p  =  0.20).  This  was  reduced  to 
0.09  cm  after  further  controlling  for  birthweight,  suggesting  that  about  40 
percent  of  the  difference  was  mediated  by  accelerated  birthweight. 

The  significant  differences  in  arm  circumference  are  difficult  to 
interpret.  The  significantly  thinner  arms  of  the  46  children  whose  mothers 
did  not  know  when  their  children  were  recruited  into  WIC,  compared  to 
controls,  is  of  uncertain  meaning.  This  is  a  small  group,  and  the  mother's 
inability  to  recall  this  information  may  be  an  index  of  low  awareness.  The 
mean  arm  circumference  of  infants  whose  mothers  began  receiving  WIC  bene- 
fits during  pregnancy  was  significantly  smaller  than  that  of  controls.  The 
meaning  of  this  difference  is  uncertain. 

The  mean  subscapular  skinfold  thickness  of  children  recruited  into  the 
WIC  program  after  their  first  birthday  was  substantially,  if  not  signifi- 
cantly, greater  than  that  of  controls  (the  number  of  subjects  was  small). 
These  older  recruits  also  had  somewhat  greater  mean  Quetelet's  indices  and 
slightly  thicker  triceps  skinfolds  than  controls.  It  is  likely  that  some 
of  them  enrolled  in  the  program  because  they  were  overweight,  given  that 
obesity  is  a  recruitment  criterion  for  postnatal  recruits. 

Outcome  Among  Infants  and  Children  Separately 

These  analyses  (see  Table  VI- 12)  are  presented  not  only  because  of  the 
administrative  distinction  between,  infants  and  children  by  the  WIC  program, 
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Table  VI-10 

•    Mean  Birthweight  (g)  by  Age  at  WIC  Inception  Adju|ted 
for  So ciodemo graphic  Differences,  Age,  and  Sex 


Age  at  WIC  inception  (mo)  

Prenatal       0-3       4-11        12+       Unknown  Controls 


57.95*     -57.47    -20.55    25.95       -46.90  3,217.59 


*p  <  0.05. 
*^'p  <  0.01. 
***p  <  0.001. 

^All  values  result  from  a  regression  model  that  controls  for  a  full  set  of 
covariates.     (See  Table  VI-1  for  full  covariate  list.)    Values  are  differ- 
ences from  the  control  group  means  by  current  or  past  receipt  of  WIC  bene- 
fits. 


Table  VI-11 

Mean  Head  Circumference  (cm)  Controlled  for 
Birthweight  and  Stature  and  for  Age,  Sex,  and 
Sociodemographic  Characteristics  of  Family 


Age  at  WIC  inception  (mo) 


Prenatal 

0- 

3 

4- 

11 

12f 

Unknown 

Controls 

Not  controlled  for  stature 

0.04 

-0. 

11 

0. 

06 

-0.27 

-0.21 

47.99 

Controlled  for  birthweight 

0.00 

-0. 

01 

0. 

13 

-0.22 

-0.19 

48.00 

Controlled  for  stature 

0.13 

0. 

01 

0. 

15 

-0.19 

-0.14 

47.93 

Controlled  for  birthweight 

and  stature 

0.09 

0. 

09 

0. 

15 

-0.16 

-0.14 

47.95 

All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates. (See  Table  VI-1  for  full  covariate  list.)  Values  are  differences  from  the 
control  group  means  by  current  or  past  receipt  of  WIC  benefits. 
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Table  VI-12 


Anthropometric  Measures  by  Age  at  WIC  Inception, 
Separately  for  Infants  and  Children 


Age  at  WIC  inception  (mo) 


Prenatal 


0-3 


4-11 


12+/ 


Unknown 


Controls 


Infants 

Weight  (kg) 

Height/length  (cm) 

Quetelet's  index 
(kg*100/cm2) 

Head  circumference 
(cm) 


Arm  circumference 
(cm) 

Mean  triceps 
skinfold  (mm) 

Mean  subscapular 
skinfold  (mm) 


Children 

Weight  (kg) 

Height/length  (cm) 

Quetelet's  index 
(kg*100/cm2) 

Head  circumference 
(cm) 


Am  circumference 
(cm) 

Mean  triceps 
skinfold  (mm) 

Mean  subscapular 
skinfold  (mm) 


-0.182 
-1.201 

0.0038 

0.098 
ISA 

-0.603* 

-0.064 

0.155 
154 

-0.038 
-0.733** 

0.0024 

0.086 
857 

-0.035 

-0.165 

-0.163 
828 


0.4100 
-0.0030 

0.0088 

-0.007 
34 

0.314 

0.237 

0.753* 
35" 

-0.198 
-1.102** 

0.0023 

-0.012 
191 

-0.256 

-0.205 

0.003 
190 


0.027 
0.364 

-0.0002 

0.491 
19 

0.722 

1.211 

1.180* 
20 


•0.314 
•0.771 


0.039 
71 


•0.294 
67 


-0.026 
-0.853 


-0.0010  0.0019 


-0.265 
105 


-0.104  -0.051 


-0.448  -0.047 


0.140 
99 


-0.830 
-2.956 

-0.0002 

-1.304 
S 

-1.039 

0.483 

0.210 
5 


-0.069 
-0.606 

0.0002 

-0.114 
43 


-0.042 

-0.073 
41 


9.050 
71.944 

0.1738 

44.636 
69 

15.346 

6.224 

4.437 
63 


13.585 
90.720 

0.1650 

48.469 
612 


-0.633*  16.104 


6.503 

4.460 
597 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 
a 

All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates.  (See  Table  VI-1  for  full  covarzate  list.)  Values  are  differences  from  the 
control  group  means  by  current  or  past  receipt  of  WIC . benefits . 


VI-56 


including  different  priorities  for  certification  and  different  food  pack- 
ages, but  also  for  possible  insight  into  differential  response  to  benefits 
given  .age  at  recruitment.  '  (See  Appendix  VI-C  in  Volume  IV  for  differences 
further  stratified  by  single  years  of  age.) 

The  pattern  of  the  relationship  of  WIC  benefits  to  current  anthropo- 
metric status  is  slightly  different  for  infants  than  for  children,  although 
not  statistically  significant.  Among  those  who  first  received  WIC  benefits 
in  utero,  the  deficit  in  weight  and  length  is  greater  among  infant  VIC 
beneficiaries  than  among  preschoolers.  Infants  who  began  VIC  benefits  in 
utero  are  1.2  cm  shorter  and  182  g  lighter  and  had  arm  circumferences  0.60 
cm  (p  <  0.05)  smaller  than  controls;  among  older  children  recruited  in 
utero,  the  deficit  is  0.7  cm  in  length  (p  <  0.01),  only  38  g  in  weight,  and 
0.04  cm  in  arm  circumference.  This  pattern  is  consistent  with  the  narrow- 
ing of  an  initial  VIC  control  disparity  as  the  child  grows  older,  with 
differences  between  successive  cohorts  of  children  enrolled  into  the  pro- 
gram that  existed  prior  to,  or  over  and  above,  jirogram  enrollment,  or  with 
chance  variation. 

Duration  of  WIC  Benefits  and  Child  Growth 

.Duration  of  benefits  is  strongly  correlated  with  the  child's  age  and 
cannot  be  studied  without  controlling  for  age.  Furthermore,  children 
recruited  into  the  VIC  program  before  birth  had  very  different  characteris- 
tics than  those  recruited  later  (e.g.,  recruits  in  the  first  3  months  of 
life,  had  lower  birthweights  than  controls;  prenatal  recruits  had  signifi- 
cantly higher  birthweights,  see  Table  VI-10).  The  relationship  of  duration 
of  VIC  benefits  to  growth  was  studied  within  strata  of  children  defined  by 
age  at  first  VIC  benefits,  with  linear  multiple  regression  analyses  that 
included  not  only  age  at  initial  recruitment  into  the  .program  but  also 
separate  interaction  terms  between  duration  of  benefits  and  age  at  onset  of 
benefits  for  each  subgroup  of  children  in  the  analysis.  The  coefficients 
for  the  group  differences  based  on  age  at  onset  of  benefits  are  not  pre- 
sented; none  were  significant,  and  they  are  not  meaningful  since  they  are 
the  estimated  intercept  values  at  zero  duration  of  benefits.  The  coeffi- 
cients of  the  interaction  between  duration  and  age  at  inception  presented 
in  Table  VI- 13  are,  however,  directly  interpretable.  They  are  the  estimat- 
ed difference  between  control  children  and  children  in  the  subgroup-  of  VIC 
recipients  defined  by  age  at  onset  of  benefits  for  each  additional  month  of 
VIC  benefits. 

All  but  a  few  relationships  of  growth  with  duration  of  VIC  benefits 
are  negative,  including  the  one  significant  relationship  (smaller  arm 
circumference  with  longer  benefits  among  those  recruited  from  birth  through 
the  third  month  of  age) . 

These  results  are  consistent  with  an  interpretation  that  duration  of 
VIC  benefits  is  almost  certainly  a  confounded  variable  and  that  if  VIC 
benefits  were  successful  in  improving  a  child's  growth,  that  child  was  less 
likely  to  be  recertified  in  the  program.     Current  participants  in  the  VIC 
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Table  VI- 13 


Duration  of  WIC  Benefits  and  Growth, 
by  Age  at  WIC  Inception 
(Results  Expressed  as  Change  per  Additional  Month  of  Benefits) 

 Age  of  WIC  inception  (mo)  


Prenatal  0-3  4-11  12+ 


Weight  (kg) 

-0 

.001 

-0 

.016 

-0 

.030 

-0 

.000 

Length/height  (cm) 

-0 

.023 

-0 

.047 

-0 

.066 

-0 

.084 

Quetelet's  index 
(kg  X  100/cm2) 

0 

.00007 

-0 

.00003 

-0 

.00010 

0 

.00019 

Head  circumference  (cm) 

-0 

.008 

0 

.019 

-0 

.018 

-0 

.014 

Arm  circumference  (cm) 

-0 

.000 

-0 

.018^- 

-0 

.017 

0 

.022 

Triceps  skinfold  (mm) 

-0 

.012 

-0 

.021 

-0 

.046 

0 

.035 

Subscapular  skinfold  (mm) 

0 

.002 

-0 

.007 

-0 

.028 

-0 

.002 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


All  values  'result  from  a  regression  model  that  controls  for  a  full  set 
of  covariates.     (See  Table  VI-1  for  full  covariate  list.)    Values  are 
differences  from  the  control  group  means  by  current  or  past  receipt  of 
WIC  benefits. 


program  would  thus  be,  on  average,  less  successful  and  responsive  to  the 
program's  goals  for  whatever  reasons.  They  could  have  been  less  compliant, 
had  greater  initial  growth  deficits,  or  had  lower  growth  potential.  With- 
drawal from  the  WIC  program  because  of  family  disinterest,  lack  of  success- 
ful program  followup,  or  both  were  likely  to  be  associated  with  a  bad 
outcome. 

No  firm  conclusions  can  thus  be  drawn  by  analyzing  duration  of  program 
participation.  A  better  sense  of  how  duration  affects  program  partici- 
pation can  be  inferred  from  results  stratified  simultaneously  by  age  at 
first  benefits  and  age  at  assessment.  Results  of  this  analysis  allow  more 
secure  inference  on  the  possibility  of  better  gains  from  longer  duration  of 
WIC  benefits. 
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Frequency  of  Aberrant  Growth 

Total,  Study  Population.  All  children  were  classified  as  at  or  below 
the  10th  or  at  or  above  the  90th  percentile  for  sex-  and  age-specific 
standards  for  weight,  length/height,  head  circumference,  arm  circumference, 
and  triceps  and  subscapular  skinfold  thicknesses.  WHO  grcvth  tables  were 
used  for  weight  and  height  standards  through  60  months  of  age  and  for 
length  and  head  circumference  through  36  months  of  age  (WHO,  1983).  Head 
circumference  standards  from  36  through  60  months  were  derived  by  Roche  and 
Rimes  from  the  Fels  Longitudinal  Growth  Study  data  (1984).  Standards  for 
arm  circumference  and  triceps  and  subscapular  skinfold  thicknesses  were 
derived  from  NCHS  combined  HANES  I  and  II  data  (USDHHS,  1981). 

As  Table  VI- 14  shows,  the  only  significant  relationship  between  WIC 
and  aberrant  growth  was  an  increased  likelihood  of  arm  circumference  at  or 
below  the  10th  percentile  among  prenatal  WIC  recipients  compared  to  con- 
trols (20.2  percent  vs.  15.8  percent,  p  <  0.05).  This  difference  was 
contributed  entirely  by  boys. 

Infants  and  Children  Studied  Separately.  Among  infants,  differences 
were  significant  among  controls,  those  recruited  in  utero,  those  recruited 
in  the  first  3  months  of  life,  and  those  with  unknown  age  at  recruitment. 
Significantly  more  infant  prenatal  recruits  had  arm  circumferences  at  or 
below  the  10th  percentile  (39.8  percent  vs.  22.9  percent,  p  <  0.05). 
Infants  who  entered  the  WIC  program  in  the  first  3  months  of  life  had 
significantly  increased  rates  of  arm  circumference  and  subscapular  skinfold 
thickness  at  or  greater  than  the  90th  percentile  (20.1  percent  vs.  7.4 
percent,  p  <  0.05,  and  11.3  percent  vs.  0.6  percent,  p  <  0.05,  respec- 
tively).    (See  Table  VI-15.) 

Among  children,  the  only  significant  difference  was  in  the  analysis 
controlled  only  for  age  and  sex:  the  frequency  of  head  circumference  at  or 
over  the  90th  percentile  among  prenatal  WIC  recruits  was  significantly 
greater  than  for  controls  (11.3  percent  vs.  7.4  percent,  p  <  0.05).  In  the 
fully  adjusted  analysis,  this  difference  was  no  longer  significant  (10.8 
percent  vs.  7.9  percent). 

Anthropometry,  Stratified  by  Selected  Characteristics  of  the  Child, 
Mother,  or  Family 

Some  caution  is  required  in  the  interpretation  of  these  results  be- 
cause, for  those  recruited  after  3  months  of  age,  the  numbers  of  children 
in  some  categories  are  limited.  During  stratification,  attempts  were  made 
to  retain  adequate  numbers  for  the  analyses  and  continue  to  use  meaningful 
categories.  Each  table  includes  the  numbers  of  subjects  in  each  cell  to 
help  the  reader  interpret  results.  In  general,  the  numbers  of  subjects  for 
the  contrast  between  prenatal  or  early  postnatal  recruits  and  controls  are 
large  enough  so  that  results  are  reasonably  robust.  The  tables  with  de- 
tailed results  are  lengthy  and  can  be  found  in  Volume  IV,  Appendix  VI -D. 
The  following  paragraphs  summarize  the  results. 
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Table  VI-14 


Frequency  of  Aberrant  Growth  (<10th,  >90th  Percentile), 
by  Age  at  WIC  Inception 

 Age  at  VIC  inception  (mo) 


Prenatal 


0-3 


4-11 


Unknown  Controls 


Weight  <10th 
percentile 

Weight  >90th 
percentile 

Height/length 
<10th  percentile 

Height/length 
>90th  percentile 

Head  circumference 
<10th  percentile 

Head  circumference 
>90th  percentile 


0.0047 
-0.0298 

0.0325 

-0.0128 

-0.0126 

o;0183 
1011 


0.0131         0.0243  0.0442         -0.0084  0.1290 


-0.0259  -0.0512 


-0.0014  -0.0279 


0.0167  -0.0193 


-0.0071         -0.0562  0.1435 


0.0376         0.0682          0.0384          0.0306  0.1199 

-0.0213  '     0.0176  0.1124 

-0.0071         -0.0093  0.2825 

0.0013         0.0110         -0.0182           0.0046  0.0936 

225             90                105               48  691 


Ana  circumference 

<10th  percentile  0.0441*  0.0213  -0.0233 
Arm  circumference 

>90th  percentile  -0.0008  -0.0001  0.0324 
Mean  triceps  skinfold 

<10th  percentile  0.0363  0.0227  0.0629 
Mean  triceps  skinfold 

>90th  percentile  -0.0000  0.0016  -0.0178 
Mean  subscapular  skinfold 

<10th  percentile  0.0287  -0.0368  0.0042 
Mean  subscapular  skinfold 

>90th  percentile  -0.0098  0.0156  -0.0279 
o  982  225  87 


-0.0182  0.0903  0.1582 

-0.0357  -0.0303  0..  1033 

0.0479  -0.0134  0.6177 

0.0076  0.0031  0.0153 

-0.0595  0.0006  0.4645 

0.0107  -0.0220  0.0453 

99                 46  670 


*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates.  (See  Table  VI-1  for  full  covariate  list.)  Values  ate  differences  from  the 
control  group  means  by  current  or  past  receipt  of  WIC  benefits. 
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Table  VI-15 


Frequency  o£  Aberrant  Growth  (<10th,  >90th  Percentile) 
by  Age  at  WIC  Inception 


Infants: 

age  at  WIC 

inception 

(mo) 

Prenatal 

0-3 

O-ll 

12+ 

Unknown 

Controls 

Weight  <  10th 
percentile 

-0 . 0446 

-0.0381 

-0.0271 

- 

-0.1490 

0.1793 

Weight  >90th 
percentile 

-0.1245 

0.0612 

-0.1296 

- 

-0.1855 

0.2693 

Height/length 
<10th  percentile 

0.0346 

0.0262 

0.0007 

0.0944 

0.1340 

Height/length 
>90th  percentile 

-0.0370 

-0.0363 

0.0350 

-0.1864 

0.1789 

Head  circumference 
<10th  percentile 

-0.1112 

0.0215 

0.0083 

m 

0.4339 

0.2330 

Head  circumference 
>90th  percentile 

-0.0439 

-0.0379 

0.1196 

m 

-0.1214 

0.1870 

n 

154 

34 

19 

0 

5 

69 

Ann  circumference 
<10th  percentile 

0.1685* 

-0.0135 

-0. 1923 

- 

0.3542 

0.2287 

Arm  circumference 
>90th  percentile 

-0.0334 

0.1271* 

0.1142 

- 

-0.0534 

0.0740 

Triceps  skinfold 
^iwwa  percentile 

n   1  A  a  c 

-0 . 0339 

-0 . 1433 

0.0514 

0.4746 

Triceps  skinfold 
>90th  percentile 

0.0147 

-0.0010 

0.0143 

0.0109 

0.0014 

Subscapular 
skinfold  <10th 
percentile 

-0.0154 

-0.0090 

-0.2139 

-0.0375 

0.4089 

Subscapular 
skinfold  >90th 
percentile 

0.0234 

0.1070* 

0.0775 

0.0043 

0.0056 

n 

154 

35 

20 

0 

5 

63 

See  footnotes  at  end  of  table.  (continued) 
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Table  VI- 15  (continued) 


Infants:     age  at  WIC  inception  (mo) 


Prenatal         0-3  0-11  12+  Unknown  Controls 


V^ioht  <10th 

percentile 

0  0064 

0.0257 

0 

.0227 

0 

.0501 

0 

.0097 

0.1236 

Weiffht  >90th 
percentile 

-0.0159 

-0.0445 

-0 

.0148 

-0 

.0029 

-0 

.0506 

0.1254 

<10th  percentile 

0.0290 

0.0385 

0 

.0719 

0 

.0409 

0 

.0216 

0.1199 

>90th  percentile 

-0.0127 

0.0008 

-0 

.0268 

-0 

.0211 

0 

.0272 

0.1048 

Head  circumference 
<10th  percentile 

0.0002 

0.0129 

-0 

.0264 

-0 

.0037 

-0 

.0608 

0.2930 

Head  circumference 
>90-th  percentile 

0.0286 

0.0083 

-0 

.0050 

-0 

.0141 

0 

.0126 

0,0789 

n 

857 

191 

71 

105 

43 

~  w 

612 

Ann   f  1  i^f  nm      r  An 

<10th  percentile 

0.0255 

0.0401 

0 

.0062 

-0 

.0173 

0 

.0791 

0.1445 

A  ^T"*    ^1  i"f"tifn  iron 

>90th  percentile 

0.0033 

-0.0222 

0 

.0253 

-0 

.0353 

-0 

.0301 

0.1076 

Triceps  skinfold 
^iuwu  percenuiie 

U  .  U  J  1  ^ 

A 

u 

u 

«n 

-\j 

Triceps  skinfold 
>90th  percentile 

-0.0029 

0.0007 

-0 

.0195 

0 

.0063 

0 

.0030 

0.0175 

Subscapular 
skinfold  <10th 
percentile 

0.0286 

-0.0307 

0 

.  0261 

-0 

.0565 

•  WW  WW 

0 

.0001 

0.4786 

Subscapular 
. skinfold  >90th 
percentile 

-0.0148 

-0.0013 

-0 

.0428 

0 

.0053 

-0 

.0267 

0.0505 

a 

828 

190 

67 

99 

41 

597 

*p  <  0.05. 
**p  <  0.01. 
***p  <  O.OOl. 


All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates.  (See  Table  VI-l  for  full  covariate  list.)  Values  are  differences  from  the 
control  group  means  by  current  or  past  receipt  of  WIC  benefits. 
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Outcome  by  Sex  of  Child.  Boys  with  program  experience  beginning  under 
age  1  were  significantly  more  likely  to  be  under  the  10th  percentile  in 
height^  while  there  was  only  a  very  weak  negative  relationship  among  girls. 
The  decrements  in  mean  height  among  boys  associated  with  WIC  program 
enrollment  were  greater  than  those  among  girls.  Conversely,  the  sparing  or 
acceleration  of  mean  head  circumferential  growth  among  children  recruited 
into  VIC  in  early  life,  compared  to  controls,  was  limited  to  boys  (the  head 
circumference  of  girls  recruited  before  the  first  birthday  was  smaller  than 
that  of  controls  and  among  those  recruited  in  the  first  3  months  of  life, 
significantly  so). 

Age  at  Assessment,  Within  l-'Year  Strata.  This  analysis  addresses  both 
the  effect  of  duration  of  benefits  and  of  possibly  greater  responsiveness 
to  nutritional  supplementation  among  younger  children.  If  therapy  through- 
out early  childhood  is  necessary  to  correct  growth  deficits,  full  program 
effects  might  be  expected  only  among  older  children  who  had  been  enrolled 
in  the  program  early  in  life.  In  fact,  height  decrements  between  prenatal 
WIC  recruits  and  controls  were  unrelated  to  age  at  assessment  and  were 
significant  for  prenatal  recruits  under  age  1  and  at  2  and  4  years  of  age. 
The  proportions  of  children  at  or  under  the  10th  or  at  or  over  the  90th 
percentile  for  growth  indices,  simultaneously  by  age°at  observation  and  at 
first  WIC  benefit,  were  examined.  Relative  to  the  standards  used,  the 
study  population  was  overrepresented  at  both  extremes:  for  height  and 
weight,  more  than  10  percent  of  controls  were  both  under  and  over  standard. 
Fifteen  percent  of  control  infants  were  at  or  under  the  10th  percentile  for 
weight,  27  percent  were  at  or  over  the  90th  percentile,  14  percent  were  at 
or  under  the  10th,  and  17  percent  were  at  or  over  the  90th  percentile  for 
length.  Given  that  such  a  high  proportion  of  infant  controls  were  heavy, 
it  is  probably  not  cause  for  concern  that  infant  prenatal  WIC  recruits  were 
significantly  less  likely  to  be  heavy  (16  percent  were  still  at  or  over  the 
90th  percentile  for  weight). 

Birthweight  and  WIC  Benefits.  Growth  deficits  associated  with  low 
birthweight  (<2,501  g)  might  be  ameliorated  by  later  participation  in  the 
WIC  program.  The  deficits  in  current  height  between  prenatal  WIC  recip- 
ients and  control  children  were  no  different  among  low-birthweight  infants 
than  among  others.  The  only  significant  discrepancy  between  WIC  recipients 
and  control  children  in  length  was  among  children  with  low  birthweight 
whose  WIC  benefits  began  in  the  first  3  months  of  life;  they  were  1.1  cm 
shorter  than  controls  (p  <  0.05)  but  had  head  circumference  0.2  an  larger 
(n.s.). 

Mother's  Height.  The  rationale  for  this  analysis  is  that  WIC  benefits 
might  be  more  important  for  children  of  short  women.  There  was  no  regular 
relationship  between  mother's  height  and  either  the  deficit  in  mean  height 
among  prenatal  WIC  recipients  or  the  possible  sparing  effect  of  prenatal 
WIC  benefits  on  child's  head  circumference,  nor  was  there  a  regular  pattern 
relating  mother's  height  and  WIC  benefits  with  the  child's  arm  circumfer- 
ence or  skinfold  thicknesses. 
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Children  of  short  mothers  who  were  recruited  in  the  first  year  of  life 
(a  -  32)  had  deficits  in  height,  weight,  and  head  circumference  at  the  time 
of  the  survey.  Possibly  they  were  small  infants  of  relatively  low*  birth- 
weight  who  were  thus  recruited  into  the  program  and  who  were  genetically 
small.  However,  the  small  number  of  such  children  precludes  firm  conclu- 
sions. 

Ethnicity.  The  hypothesis  leading  to  this  analysis  was  that  Hispanic 
and  black  children  would  profit  preferentially  from  WIC  benefits  because 
they  were  more  likely  to  come  from  families  with  low  incomes  and  thus  be 
more  vulnerable  to  nutritional  deficit  compared  to  whites.  However,  all 
the  women  recruited  into  this  study  were  of  low  income,  so.  ethnic  differ- 
ences in  income  should  have  been  smaller  than  for  the  U.S.  population  as  a 
whole.  While  not  straightforward,  there  is  some  evidence  that  WIC  benefits 
begun  in  utero  or  in  infancy  were  preferentially  effective  among  minority 
children.  There  were  large  differences  in  children's  stature  by  ethnic 
group.  Among  controls,  in  the  age-  and  sex-adjusted  analysis,  blacks  were 
nearly  1  cm  taller  than  whites  (p  =  0.08)  and  Hispanics  were  1.4  cm  shorter 
(p  <  0.01).  In  the  fully  adjusted  model,  the  black-whi.te  difference  fell 
to  0.18  cm  (p  <  0.05),  probably  accounted  for  by  control  for  parental 
stature. 

Among  Hispanic  children  entered  into  the  WIC  program  when  they  were  in 
utero,  the  discrepancy  in  current  height  associated  with  WIC  program 
enrollment  was  less  than  half  that  of  any  other  ethnic  group  (-0.35  cm  vs. 
-1.02  cm  for  whites  and  -1.07  cm  for  blacks,  Hispanics  vs.  whites  and 
blacks  combined,  t  =  1.51,  0.10  <  p  <  0.15).  Hispanic  children  who  entered 
the  WIC  program  in  the  1st  3  months  of  life  again  had  smaller  discrepancies 
in  height  than  white  or  black  children,  and  those  who  entered  between  the 
4th  and  11th  months  of  life  were  considerably  taller  than  controls  (1.2 
cm),  while  white  and  black  children  who  entered  at  that  age  were  consider- 
ably shorter  than  controls.^  None  of  these  relationships  were  significant 
alone,  but  the  pattern  strongly  suggests  special  benefit  among  Hispanic 
children. 

There  is  significant  evidence  for  increased  head  growth  among  black 
children  whose  mothers  began  WIC  benefits  when  these  children  Af^ere  in 
utero.  The  frequency  of  head  size  at  or  over  the  90th  percentile  was  16.8 
percent  among  them  vs.  8.6  percent  among  controls  (p  <  0.01).  The  general 
shift  was  upward  in  head  size:  their  rate  of  head  circumference  at  or 
under  the  10th  percentile  was  20.5  percent  vs.  26.6  percent  among  controls 
(n.s.),  and  their  mean  head  circumference  was  0.19  cm  greater  than  that  of 
controls  (n.s.).  Relationships  were  not  that  strong  among  whites  or 
Hispanics . 

Maternal  Age  and  Outcome.  There  was  no  obvious  interaction  of  ma- 
ternal age  with  effects  of  WIC  benefits  and  no  suggestion  that  children  of 
younger  women  were  better  protected  from  deficits  in  stature  by  the  pro- 
gram, although  few  mothers  were  less  than  20  years  old. 

Receipt  of  Food  Stamps  and/or  AFDC.  The  interrelationships  among 
receipt  of  WIC,  AFDC,  and  Food  Stamps  with  the  child's  growth  were  analyzed 
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to  assess  whether  effects  from  these  various  programs  were  additive  and 
complementary  or  possibly  redundant.  Among  controls,  children  who  had  only 
AFDC  benefits  differed  from  others.  They  were  significantly  taller  and  had 
larger  arm  'circumferences  than  those  who  were  never  beneficiaries  of  either 
program,-  but  there  were  only  18  such  children.  There  was  little  in  the  way 
of  obvious  interaction  between  WIC  and  the  other  programs,  either  on  mean 
growth  or  on  the  likelihood  of  being  at  the  extremes  of  growth. 

Mother's  Education.  While  the  intent  of  the  WIC  program  is  to  aid 
those  with  the  most  limited  resources,  in  this  case  least  education,  it  is 
also  plausible  that  mothers  with  more  education  might  use  benefits  more 
efficiently.  Therefore,  this  analysis  was  approached  without  a  strong 
directional  hypothesis.  In  the  results  controlled  only  for  age  and  sex, 
control  children  whose  mothers  had  more  than  12  years  of  education  were 
0.5  cm  taller  than  children  whose  mothers  had  12  or  fewer  years  of  educa* 
tion.  There  was  no  difference,  however,  after  adjustment  for  all  covari- 
ates.  There  was  no  consistent  interaction  between  mother's  education  and 
WIC  benefits  on  the  child's  stature.  Although  not  significantly  different 
from  controls,  the  strongest  association  of  prenatal  WIC  benefits  with 
larger  head  circumference  (0.4  cm)  of  the  child  was  among  children  of  women 
with  more  than  12  years  of  education.  WIC  enrollment  in  the  prenatal  or 
immediately  postnatal  periods  was  associated  with  smaller  mean  arm  circum- 
ference and  thinner  mean  skinfold  thickness  among  children  of  women  with 
fewer  than  12  years  of  education  than  among  controls,  but  such  control 
children  (of  mothers  with  the  least  education)  had  the  largest  arm  circum- 
ferences and  the  thickest  skinfolds. 

Family  Income.  Family  income  was  stratified  into  four  levels:  under 
$3,000,  $3,000  to  $7,000,  $7,000  to  $13,000,  and  greater  than  $13,000. 
Approximately  one-third  of  subjects  were  in  each  of  the  two  middle-income 
categories  and  about  one-sixth  in  each  of  the  two  extreme  categories. 
Because  family  size  was  included  in  the  regression  model,  the  relationships 
are  equivalent  to  per  capita  income.  There  was  no  coherent  pattern  sug- 
gesting interaction  of  family  income  and  WIC  benefits  with  outcome. 

Marital  Status  and  Father  in  Household.  Because  marital  status  and 
the  presence  of  a  father  are  very  highly  correlated  (r  =  0.81,  p  <  0.001), 
marital  status,  AFDC,  and  presence  of  father  Were  omitted  from  the  regres- 
sion models.  The  deficit  in  mean  height  among  WIC  recipients  was  sub- 
stantially greater  in  children  whose  mothers  were  married.  Mean  height  of 
WIC  recipient  children  of  married  mothers  who  were  enrolled  in  WIC  in  utero 
was  significantly  less  than  of  controls  (1.18  cm,  p  <  0.01)  and  among  those 
recruited  from  0  to  3  months  of  age  (1.34  cm,  p  <  0.01),  with  a  comparable 
(1.4  cm)  but  not  significant  discrepancy  among  children  recruited  from  4  to- 
ll months  of  age.  Thus,  the  deficit  in  mean  height  among  WIC  recipients 
was  substantially  greater  in  children  whose  mothers  were  married.  The 
sparing  effect  of  prenatal  WIC  benefits  on  head  circumference  was  also 
greater  among  children  of  unmarried  mothers.  Differences  in  height  (and 
weight)  were  not  due  to  children  of  married  controls  being  exceptionally 
tall;  they  were  only  0.2  cm  taller  than  control  children  of  unmarried 
women.  .One  possible  explanation  is  that  intact  families  requiring  assist- 
ance may  be  particularly  deprived,   given  that  they  are  aberrant  from  the 
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population  from  which  they  are  drawn,  or  that  WIC  benefits  must  be  shared 
among  more  family  members  and  the  effects  are  therefore . diffused.  Results 
for  presence  of  the  father  in  the  household  were  parallel  to  those  of 
marital  status. 

Presence  ef  Father  and  Household  Size.  The  relationships  of  WIC 
benefits  to  children's  diets  stratified  separately  by  ma-rital  status  and 
family  size  were  possibly  inconsistent.  Therefore,  child  growth  was  strat- 
ified simultaneously  by  marital  status  and  family  size.  The  reference 
group  consists  of  children  from  families  with  fathers  present  and  at  least 
two  children  in  the  household.  The  other  three  groups  were  children  from 
families  with  fathers  but  only  one  child  and  single-parent  families  with 
either  one  child  or  more. 

There  is  little  evidence  from  these  results  of  particular  risk  based 
on  father's  presence,  whether  the  child  is  an  only  child,  or  whether  the 
child  is  one  of  several. 

4.  Conclusions 

Thi^  was  a  cross-sectional  study,  and  inferring  longitudinal  program 
effects  is  therefore  difficult.    These  results  are  interpreted  as  follows: 

•  From  the  children's  anthropometry,  it  appears  that  the  WIC  pro- 
gram is  being  targeted  towards  an  appropriate  population.  While 
interpretation  is  clouded  by  the  multiplicity  of  available  refer- 
ence data,  children  participating  in  the  WIC  program  are  short 
relative  both  to  external  standards  and  to  control  children  in 
the  study  and  are  therefore  appropriate  beneficiaries  of  nutri- 
tional intervention. 

A  wide  array  of  economic,  social,  and  demographic  variables  were 
employed  to  control  for  differences  between  the  WIC  group  and 
controls.  Intensive  efforts  were  made  to  gathet  control  children 
into  the  study  who  would  be  as  comparable  as  possible  to  WIC 
recipients.  However,  the  results  of  this  study  suggest  that,  at 
this  time,  the  controlled  study  of  effects  of  WIC  benefits  on 
children  is  likely  to  be  somewhat  flawed,  and  this  may  be  inevit- 
able. The  WIC  program  is  so  widely  diffused  that  finding  a 
representative  group  of  children  at  comparable  social  and  nutri- 
tional risk  who  are  not  enrolled  in  the  program  may  no  longer  be 
possible. 
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Although  WIC  participants  were  consistently  and  regularly  shorter 
than  controls,  those  recruited  into  the  program  early  in  life  had 
no  comparable  deficit  in  head  circumference.  The  analysis  of 
head  circumference  controlled  for  child's  height  showed  larger 
•  head  circumference  associated  with  early  WIC  benefits,  but  these 
differences  were  not  statistically  significant.  The  effects  were 
greatest  among  black  children.  While  caution  is  necessary  before 
accelerated  head  growth  is  ascribed  to  WIC  benefits  in  early 
life,  in  the  Longitudinal  Study  of  Pregnant  Women,  head  circum- 
ference in  newborns  whose  mothers  received  WIC  benefits  in  preg- 
nancy was  significantly  larger  than  that  of  controls  (see 
Chapter  V) .  Program  enrollment  in  early  life  led  to  signifi- 
cantly greater  infant  fat  deposition  without  significant  dif- 
ferences in  linear  growth. 

There  was  some  evidence  of  beneficial  program  effects  specific  to 
minority  children  enrolled  in  the  program  early  in  life. 
Hispanic  children  who  entered  the  program  during  the  first  year 
of  life  or  who  were  enrolled  in  the  WIC  program  in  utero  had  far 
smaller  discrepancies  in  height,  compared  to  controls,  than  did 
white  or  black  children.  Black  children  whose  mothers  entered 
the  program  during  pregnancy  had  significant  evidence  of  greater 
head  growth  than  black  controls:  the  proportion  of  children  over 
the  90th  percentile  in  head  circumference  was  significantly 
greater  than  among  black  controls,  and,  while  not  significant, 
mean  head  size  was  larger  and  frequency  of  head  size  under  the 
10th  percentile  lower  than  among  controls. 

Interpretation  of  differences  in  growth  between  WIC  program 
participants  and  controls  must  be  approached  with  caution,  given 
that  control  group  children  were  more  socially  privileged. 
However,  because  statistical  adjus^ent  procedures  did  not  mark- 
edly change  any  of  the  differences  in  stature  between  WIC  parti- 
cipants and  controls,  it  is  probably  not  social  disparity  that 
led  to  these  differences. 

Evidence  exists  that  the  anthropometric  status  of  postnatal  WIC 
recruits  is  confounded  by  selection  bias.  Postnatal  recruits  had 
lower  birthweight  than  controls  and  were  likely  also  to  have  been 
recruited  into  the  program  because  of  short  stature,  thinness, 
obesity,  etc. ,  so  that  current  group  differences  from  controls  in 
part  reflect  their  status  on  program  entry. 

Comparisons  between  prenatal  recruits  and  controls  are  probably  less 
confounded  by  this  kind  of  selection  bias,  and  prenatal  recruits  did  have  a 
birthweight  advantage  over  controls.  However,  these  are  children  of  women 
who  were  at  risk  of  delivering  low-birthweight  infants  and  who  were  selec- 
tively enrolled  into  the  program  because  of .such  risk  factors,  which  may 
have  led  in  turn  to  later  short  stature,  despite  positive  effects  on  birth- 
weight. It  is  impossible,  however,  to  discount  the  possibility  that  the 
lower  intakes  of  calcium,  phosphorus,  magnesium,  and  protein  by  infants 
enrolled  in  the  WIC  program  may  have  been  related  to  these  deficits. 
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Control  children  are  better  grown  than  WIC  recipients,  presumably  a 
reflection  of  selective  recruitment  into  and  retention  in  the  program  of 
less  well-grown  children  (and  high-risk  women  during  pregnancy) .  While  in 
a  cross-sectional  study  it  is  not  possible  to  ascertain  growth  status 
before  WIC  inbervention,  recruitment  of  less  well-grown  children  into  the 
program  obviously  occurred. 

Advantageous  effects  of  prenatal  WIC  benefits  on  birthweight, 
while  not  reflected  by  continued  advantageous  linear  growth,  were 
associated  with  later  head  growth  equivalent  to  that  of  controls. 
Given  that  in  the  Longitudinal  Study  of  Pregnant  Women,  newboxms 
whose  mothers  received  prenatal  WIC  benefits  had  significantly 
better  head  growth,  these  two  consistent  observations  imply 
likely  program   effects,    albeit   requiring  further  confirmation. 

If  the  relatively  better  head  growth  of  prenatal  WIC  recruits 
were  a  chance  finding,  the  relationship  might  be  expected  to  vary 
among  children  of  different  ages.  In  fact,  the  mean  head  circum- 
ferences of  prenatal  WIC  recruits  and  controls  are  nearly  equi- 
valent independent  of  age.  These  results  are  therefore  more 
consistent  with  a  causal  than  a  chance  relationship  between 
prenatal  WIC  benefits  and  relatively  accelerated  growth  of  head 
circumference. 

The  results  among  Hispanic  and  black  children  whose  WIC  benefits  began 
in  utero  or  in  infancy  suggest  positive  program  effects.  It  is  likely  that 
both  Hispanic  and  black  controls  and  WIC  recipients  are  more  comparable 
than  white  non-Hispanic  WIC  recipients  and  controls  (white  WIC  recipients 
were  probably  at  higher  risk  than  controls).  Selection  into  the  WIC  pro- 
gram would  be  expected  to  lead  to  recruitment  of  higher  risk  and  less 
well-grown  black  and  Hispanic  children.  However,  Hispanic  children  re- 
cruited under  1  year  of  age  had  very  little  decrement  in  current  mean 
height,  and  the  head  growth  of  black  children  who  began  WIC  benefits  before 
birth  was  significantly  greater  than  of  control  black  children. 

D.      HEALTH  CARE  INDICES 

1 .  Introduction 

A  major  goal  of  the  WIC  program  is  to  facilitate  and  coordinate  the 
health  care  of  mothers  and  children.  To  this  end,  the  purpose  of  the  WIC 
program  is  "to  s«rve  as  an  adjunct  to  good  health  care  during  critical 
times  of  personal  growth  and  development,  to  prevent  health  problems,  and 
to  improve  the  health  of  low-income  citizens  who  are  eligible  to  partici- 
pate" (GAO,  1984).  Local  WIC  programs  differ  markedly  in  how  they  coordi- 
nate health  care  services;  they  are  mandated  to  provide  referral  and  access 
and  not  to  actually  provide  specific  health  care.  Infants  and  children  can 
be  referred  to  WIC  by  a  private  physician  or  public  health  representative 
because  of  an  observed  nutritionally  related  problem.  Conversely,  an 
infant  or  child  participating  in  the  WIC  program  may  be  referred  to'  as  a 
source   of   health    care    for   any   number   of    reasons:      illness,   well  child 
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services  such  as  immunizatioa,  or  assessment  of  growth  and  development. 
Therefore,  the  relationship  of  the  WIC  program  with  health  care  providers 
is  inherently  complex,  which  makes  the  specification  of  effects  of  WIC 
participation  on  health  care  utilization  difficult. 

The  WIC  program  might  influence  adequacy  of  immunization  and  the 
decisions  both  to  breastfeed  and  to  support  continuation  of  breastfeeding. 
WIC  program  participation  might  also  lead  to  more  complete  immunization  and 
therefore  to  reduced  risks  of  certain  infectious  diseases.  However,  in- 
creased use  of  preventive  services  might  also  lead  to  increased  likelihood 
of  receipt  of  WIC  benefits.  Thus,  any  conclusion  on  the  WIC  program's 
effect  is  clouded  by  the  posjsibility  that  the  direction  of  effect  may  be 
from  use  of  preventive  services  to  greater  likelihood  of  enrollment  in  the 
WIC  program,  rather  than  vice  versa. 

This  chapter  addresses  whether  infants  and  children  who  are  current  or 
past  participants  in  the  WIC  program  differ  from  nonparticipant  control 
children  in: 

Health  status,  as  perceived  by  the  mother. 
Prevalence  of  chronic  health  conditions. 
Rates  and  duration  of  past  breastfeeding  . 
Utilization  of  preventive  health  care  services. 
*       Rates  of  immunization. 

2.  Analytic  Methods 

The  child's  health  status  is  related  to  current  WIC  benefits.  Other 
outcomes,  including  utilization  of  health  care,  breastfeeding  practices, 
and  adequacy  of  immunization,  are  related  to  age  at  first  WIC  participation 
consistent  with  analyses  of  somatic  growth  and  psychology.  Outcomes  are 
adjusted  for  a  large  array  of  social  and  demographic  variables  (always 
including  age  and  sex)  specified  in  Table  VI-1.  Results  stratified  by  the 
large  array  of  risk  factors  used  in  the  analysis  of  anthropometry  and  diet 
are  not  presented;  these  analyses  added  relatively  little  to  understanding 
the  issues  under  study. 

3.  Results 

Seven  questions  were  asked  of  the  mother  or  primary  caretaker  concern- 
ing the  health  and  health  care  of  the  child.  The  answers  are  described  in 
the  subsections  that  follow. 

Health  Status  of  Children 

The  mother  was  asked: 

"Compared   to   other  children   (CHILD'S)   age,   would  you  say  [his/ 
-    her]  health  is  excellent,  good,  fair,  or  poor?" 
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Table  VI- 16 

Mother's  Rating  of  Child's  Health 
Status  by  WIC  Status  of  Child 


,    .   WIC  status  of  child  (%) 


health  status 

Current 

Past 

Never 

Total 

Excellent 

42.60 

43.46 

48 .56 

45  .Go 

Good 

47.83 

48.27 

44.83 

46.86 

Fair 

8.16 

7.04 

5.86 

6.95 

Poor 

0.89 

0.86 

0.43 

0.71 

Nonresponse 

0.51 

0.37 

0.32 

0.39 

100 

100 

100 

100 

a 

(784) 

(810) 

(939) 

(2,533) 

Ninety-two  percent  of  children  were  rated  as  having  good  or  excellent 
health,  7  percent  as  having  fair  health,  and  less  than  1  percent  as  having 
poor  health.  The  rating  of  health  status  was  related  to  current  or  past 
enrollment  in  the  WIC  program;  9.1  percent  of  current  WIC  recipients,  7.9 
percent  of  past  WIC  recipients,  and  6.3  percent  of  control  children  were 
rated  as  having  fair  or  poor  health  (chi  square,  current  vs.  past  vs.  never 
WIC,  n.s.)  (see  Table  VI-16).  Thus,  WIC  benefits  are  received  by  children 
perceived  by  their  mothers  or  primary  caretakers  to  be  somewhat  less 
healthy  than  nonrecipients. 

The  mother  was  also  asked: 

"Does  (CHILD)  have  a  long-lasting  physical  condition  that  limits 
[his/her]  ability  to  walk,  run,  or  play?" 

The  reported  rate  of  chronic  conditions  limiting  physical  activity  was 
only  3  percent  (n  s  79).  Some  of  the  conditions  mentioned  included  asthma, 
bronchitis,  epilepsy,  and  cerebral  palsy.  Eighty-one  percent  of  mothers  of 
children  with  chronic  conditions  said  they  had  sought  help  from  a  doctor, 
nurse,  or  other  medical  person.  The  frequency  of  chronic  conditions  was 
significantly  higher  among  past  WIC  recipients  (4.6  percent)  than  among 
other  children  (2.4  percent  among  current  WIC  recipients  and  2.5  percent 
among  control  children,  chi  square,  past  WIC  recipients  vs.  others  =  8.28, 
p  <  0.01,  see  Table  VI-17). 

History  of  Breastfeeding 

The  rate  of  breastfeeding  was  high  in  the  study  population  relative  to 
past  surveys  of  low-income  mothers.  Thirty-six  and  four-tenths  percent  of 
child  ren  had  been  breastfed.  Women  whose  infants  were  enrolled  in  the  WIC 
program  either  in  utero  or  in  the  first  3  months  of  life  were  significantly 
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Table  VI-17 


Presence  of  Chronic  Conditions  Limiting 
Physical  Activity  by  WIC  Status  of  Child 


Presence  of 
chronic  conditions 

WIC 

status 

of  child 

(%) 

Current 

Past 

Never 

Total 

Tes 

No/don't  know/nonresponse 

2.42 
97.58 

4.57* 
95.43 

2.45 
97.55 

3.12 
96.88 

100 

100 

100 

100 

n 

(784) 

(810) 

(939) 

(2,533) 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


less  likely  to  have  breastfed  their  infants  than  controls  (9.7  percent  less 
among  prenatal  recruits  and  11.6  percent  among  recruits  in  the  first  3 
months  of  life).  However,  after  controlling  for  the  full  array  of  social 
and  demographic  variables,  there  was  no  decrement  among  prenatal  VIC  re- 
cruits and  a  nonsignificant  decrement  of  5.0  percent  among  early  postnatal 
recruits.  The  mean- duration  of  breastfeeding  for  the  796  infants  who  had 
been  breastfed  was  155  days.  Prenatal  WIC  recruits  were  breastfed  5.5  days 
longer  than  controls,  but  this  difference  was  not  significant. 

Regular  Source  of  Medical  Care 

Mothers  were  asked: 

'*Is  there  a  particular  clinic,  health  center,  doctor's  office,  or 
other  place  that  (CHILD)  usually  goes  to  if  (CHILD)  is  sick  or 
you  need  advice  about  [his/her]  health?" 

If  the  mother  or  caretaker  answered  affirmatively,  she  was  asked  what 
kind  of  place  this  was:  a  doctor's  office,  a  hospital  outpatient  clinic,  a 
health  center,  a  hospital  emergency  room,  or  other.  -If  there  was  no 
regular  source  of  care  or  the  hospital  emergency  room  was  used,  it  was 
assumed  that  the  child  had  no  regular  source  of  care.  Ninety-one  percent 
of  children  had  a  regular  source  of  care.  Children  recruited  into  WIC 
under  1  year  of  age  were  significantly  more  likely  to  have  a  regular  source 
of  health  care  than  controls  (for  prenatal  recruits  3.5  percent  more  like- 
ly, for  those  recruited  in  the  first  3  months  7.0  percent  more  likely,  and 
for  those  recruited  from  3  to  11  oonths  8.7  percent  more  likely).  The  44 
children  recruited  into  the  WIC  program  after  the  11th  month  of  life  were 
also  4.4  percent  more  likely  to  have  a  regular  source  of  health  care,  but 
this  difference  was  not  significant.  There  is  a  problem,  however,  in  the 
direction  of  the  causal  relationship  for  postnatal  recruits.    A  child  may 
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have  been  enrolled  in  WIC  because  he  or  she  was  a  patient  in  a  clinic 
rather  than  the  other  way  around.  In  this  cross-sectional  study,  the  se- 
quence of  this  relationship  could  not  be  specified. 

Use  of  Preventive  Health  Services 

The  use  of  preventive  health  services  (see  Table  VI-18)  was  defined  as 
the  mother  or  caretaker  having  taken  the  child  to  a  medical  provider  for  a 
routine  checkup,  immunization,  or  examination  during  the  past  year  when  the 
child  was  not  sick.  Unlike  availability  of  a  regular  source  of  health 
care,  no  relationship  existed  between  enrollment  in  the  WIC  program  and 
current  use  of  preventive  health  care. 

Although  there  was  no  relationship  to  WIC,  the  population  used  pre- 
ventive health  care  moderately  frequently.  Seventy-two  percent  of  all 
children  fulfilled  the  criterion  of  having  used  preventive  health  care  in 
the  year  prior  to  questioning.  Prenatal  WIC  recruits  were  estimated  to 
have  used  preventive  health  care  4.0  percent  more  frequently  than  controls, 
but  this  was  not  significant  (p  =  0.11). 

Immunization 

Four  indices  of  the  child's  immunization  status  were  related  to  WIC 
program  participation.  The  first  was  whether  the  mother  had  some  written 
record  of  the  child's  immunizations;  the  second,  whether  the  child  had 
received  measles  vaccination  (limited  to  children  who  were  over  15  months 
of  age);  the  third,  whether  the  Diphtheria/Pertussis/Tetanus  (DPT)  immuni- 
zation of  the  child  was  adequate  (the  criteria  were  three  injections  under 
18  months  of  age  and  four  injections  over  that  age);  and  the  fourth, 
whether  the  child  had  received  adequate  vaccination  against  polio  (the 
criteria  were  two  doses  under  18  months  of  age  and  three  doses  over  that 
age) . 

• 

Immunization  Card.  Children  who  entered  the  WIC  program  at  1  year  of 
age  or  older  were  significantly  more  likely  to  have  immunization  cards  than 
controls  were.  Those  recruited  during  the  first  year  of  life  were  more 
likely  to  have  a  card,  but  differences  were  not  significant,  and  for  pre- 
natal recruits  there  was  no  difference.  Forty-nine  percent  of  mothers  had 
a  written  record  of  their  children's  immunization  status. 

Measles  Vaccination.  Seventy-five  percent  of  all  children  over  15 
months  of  age  were  reported  to  have  received  measles  vaccination.  Prenatal 
WIC  recruits  were  less  likely  and  those  recruited  after  the  first  birthday 
were  significantly  more  likely  to  have  received  measles  vaccination.  The 
difference  for  prenatal  recruits  was  not  significant. 

Adequacy  of  DPT  Immunization.  Only  48.4  percent  of  children  met  the 
criterion  for  adequate  numbers  of  DPT  immunizations.  Those  recruited  into 
WIC  under  1  year  of  age  were  significantly  more  likely  to  have  received 
adequate  DPT  immunization,  and  those  recruited  over  1  year  were  also  more 
likely  to  be  adequately  immunized,  but  not  significantly  so. 
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Table  VI-18 


Child  Health  Measures  by  Age 
of  First  WIC  Benefits^ 


Age  at  WIC  inception  (mo) 


Prenatal       0-3         4-11       12+       Unknown  Controls 


Proportion  breastfed 
n 

0.002 
1 ,058 

-0 

.051 
237 

0. 

069 
93 

0 

.015 
109 

0 

.050 
51 

0 

.364 

^  ^ 

727 

Duration  of  breastfeeding 
among  breastfed  children 
(days) 
n 

5.41 
344 

-23 

.  14  - 
69 

12. 

83 
43 

17 

.91 
38 

-27 

.20 
20 

155 

.  14 
291 

Proportion  with  regular 
source  of  medical  care 
n 

0.041** 
1,055 

0 

.072** 
237 

0. 

076* 
93 

0 

.042 
108 

0 

.050 
50 

0 

.876 
720 

Proportion  using  preven- 
tive health  care 
n 

•  0.036 
1,058 

0 

.015 
237 

0. 

010 
93 

0 

.014 
109 

-0 

.032 
51 

0 

.704 
727 

Proportion  with  immunization 
card  available 
n 

0.029 
1 ,05o 

0 

.056 

237 

0. 

087 
93 

0 

.112* 
109 

0 

.131 

51 

0 

.456 

727 

Proportion  with  measles 
immunization  (children  over 
15  months) 
n 

-0.032 
765 

0 

.044 
179 

-0. 

009 
64 

0 

.  105* 
102 

0 

.034  ■ 
38 

0 

.758 
562 

Proportion  with  adequate 
DPT  immunization 
n 

0.055* 
970 

0 

.096* 
217 

0. 

158*^' 
83 

0 

.088 
98 

-0 

.025 
47 

0 

.438 
655 

Proportion  with  adequate 
polio  immunization 
n 

0.046 
978 

0 

.095* 
210 

0. 

019 
85 

0 

.029 
96 

0 

.042 
46 

0 

.637 
666 

*p  <  0.05. 
**p  <  0.01. 
.***p  <  0.001. 


All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates.  (See  Table  VI-1  for  full  covariate  list.)  Values  are  differences  from*  the 
control  group  means  by  current  or  past  receipt  of  WIC  benefits. 
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Figure  VI-5.  Proportion  of  children  immunized. 


Polio  VaccinatioQ.  Sixty-seven  percent  of  the  study  population  was 
adequately  vaccinated  for  polio.  Those  recruited  into  the  WIC  program  in 
the  first  3  months  of  life  were  9.5  percent  more  likely  to  have  adequate 
polio  immunization  than  controls  (p  <  0.05)  were;  prenatal  recruits  also 
had  a  fairly  substantial  advantage  (4.6  percent  more  likely  than  controls), 
but  this  difference  was  not  significant. 

4.  Conclusions 

Immunization  status  of  VIC  participants  was  better  than  that  of  con- 
trol children  as  is  summarized  in  Figure  VI-5.  This  was  particularly  true 
for  DPT  immunization,  but  also  for  polio  vaccination.  Overall,  the  level 
of  immunization  in  this  population  was  not  high,  although  greater  than  that 
found  by  the  HAJffiS  Study.  By  the  criteria  used  in  this  study,  fewer  than 
half  of  the  studied  children  had  adequate  DPT  immunization,  two- thirds  had 
adequate  polio  vaccination,  and  three-quarters  (of  those  15  months  and 
older)  had  received  measles  vaccination. 

No  obvious  confounding  factors  explain  the  effects  of'  the  WIC  program 
such  as  differing  health  care  practices  across  the  country.  A  serious 
problem,  however,  is  the  directionality  of  the  relationship  between  WIC  and 
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immunization  among  postnatal  recruits,  a  problem  not  solvable  in  this 
cross-sectional  study.  WIC  benefits  preceded  health  care  among  prenatal 
recruits,  and  improved  care  among  them  is  consistent  with  beneficial  pro- 
gram effects. 

< 

There  is  no  evidence  that  the  WIC  program  was  related  to  the  like- 
lihood of  mothers'  breastfeeding,  and  evidence  for  promoting  use- of  health 
services  is  uncertain.  Increased  use  of  a  regular  source  of  health  care  by 
WIC  children  recruited  after  birth  could  have  been  circular:  the  source  of 
health  care  could  have  facilitated  WIC  program  entry. 

E.      PSYCHOLOGICAL  OUTCOMES 

1.  Introduction 

The  WIC  program  may  affect  the  child's  cognitive  and  behavioral  devel- 
opment, in  part  through  improved  diet  and  health  (GAO,  1984).  However,  the 
actual  relationship  between  nutritional  status  in  early  human  life  (in 
utero  or  early  childhood)  and  later  behavior  remains  a  matter  of  great 
controversy  (for  a  detailed  review  of  this  issue,  see  Rush,  1984). 

Possible  conclusions  from  previous  studies  are  tentative,  at  best. 
Some,  but  not  all,  studies  found  increased  activity  in  infancy  and  early 
childhood  following  prenatal  and/or  early  postnatal  supplementation.  In 
two  studies,  attentional  processes  appear  to  have  been  improved  by  prenatal 
supplementation,  at  15  days  (Vuori  et  al.,  1979)  and  at  1  year  of  age  (Rush 
et  al.,  1980a,  1980b).  One  study  found  differences  in  the  Brazelton  neo- 
natal assessment  scale  associated  with  prenatal  dietary  supplementation 
(Osofsky,  1975)  and  another  (Brazelton  et  al.,  1977)  did  not.  Cognitive 
changes    have   been   observed   infrequently  and   are   of   great  uncertainty. 

The  most  severe  (but  hardly  the  only)  methodologic  problem  in  these 
studies  is  to  separate  the  effects  on  behavior  of  conditions  that  accompany 
nutritional  deprivation  or  variability  from  the  nutritional  deprivation  or 
variation.  The  summary  experience  in  the  human  is  most  consistent  with  the 
conclusion  that  psychological  deficits  accompanying  nutritional  inadequacy 
are  generally  not  the  direct  consequence  of  malnutrition.  The  evidence 
arises  from  several  types  of  study.  Severe  infantile  malnutrition  caused 
by  organic  disease  (pyloric  stenosis,  ileal  atresia,  or  cystic  fibrosis), 
presumably  not  of  socio-behavioral  etiology,  has  few,  if  any,  long-term 
sequelae.  Potentially  devastating  defects  in  mothering  have  been  observed 
among  mothers  of  "normal'*  infants  who  later  became  severely  malnourished 
(Cravioto  and  DeLicardie,  1975).  The  defects  in  mothering  could  well  have 
been  the  operational  insult  to  these  children's  later  behavioral  deficit. 
Finally,  several  controlled  trials  of  cognitive  and  behavioral  enrichment 
following  early  childhood  malnutrition  have  consistently  shown  major  be- 
havioral gains  with  stimulation  and  few  or  none  with  nutritional  rehabili- 
tation and  health  care  alone  (McKay  et  al.,  1974;  Grantham-McGregor  et  al., 
1979;  1980;  1983).  In  sum,  the  relationship  between  nutritional  status  in 
early  life  and  later  behavior  is  unclear  from  current  evidence. 
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Ideally,  children  in  this  study  would  have  been  evaluated  in  a  cen- 
trally located,  purposely  designed  setting  by  psychologists  with  profes- 
sional credentials  in  child  development.  These  psychologists  would  have 
used  a  wide  array  of  standardized  tests  whose  validity  and. appropriateness 
to  the  study  of  effects  of  nutrition  on  children's  behavior  and  cognition 
had  been  confirmed.  Such  an  ideal  approach  was  well  beyond  the  scope  of 
this  study. 

The  battery  of  tests  used  was  chosen: 

*  To  be  maximally  sensitive  to  differences  in  nutrition. 

•  For  ease  of  reliable  execution  by  previously  inexperienced  field 
workers  in  subjects'  homes. 

Based  on  consultation  with  a  panel  of  experts. 

Behavior  was  assessed  with  Schaeffer  and  Edgerton's  Infant  Behavior  In- 
ventory (IBI)  (1976),  cognition  with  the  Peabody  Picture  Vocabulary  Test 
(Dunn  and  Dunn,  1981),  and  the  forward  and  backward  digit  memory  tasks  from 
the  McCarthy  Scales  of  Infant  Development  (1972). 

Indices  were  chosen  specifically  to  address  psychological  issues 
arising  from  past  work  on  nutrition  and  psychological  development.  The  IBI 
addresses  issues  of  attention  and  activity.  The  items  on  maternal  response 
to  testing  are  meant  to  assess  mothers'  interest  in  and  concern  for  their 
children  during  testing.  Digit  memory  was  depressed  in  one  of  the  studies 
of  pyloric  stenosis.  Finally,  the  vocabulary  test  was  chosen  as  a  sensi- 
tive indicator  of  general  cognitive  performance  that  could  be  executed 
within  the  special  constraints  of  this  field  study. 

Given  both  the  difficulty  in  testing  and  the  relatively  poor  pre- 
dictive validity  from  tests  among  younger  children-,  behavior  and  cognition 
were  assessed  only  in  older  preschool  children.  Thus,  all  4-year-old  index 
cases  were  included  (n  =  289).  In  addition,  one  randomly  chosen  4-  or 
5-year-old  older  sibling  of  younger  index  children  was  assessed,  if  such  an 
older  sibling  lived  in  the  same  household  (n  =  237).  Because  5-year-olds 
are  no  longer  eligible  for  WIC  benefits,  the  relationships  of  curtent  and 
past  participation  are  presented  only  among  4-year-olds ,  though  there  were 
relatively  few  subjects. 

Participation  in  the  WIC  program  was  specified  by  age  at  first  program 
benefits,  identical  to  assessment  of  somatic  growth. 

2.      Analytic  Methods 

Child  Behavior  Scale 

Creation  of  the  Scale.  Child  behavior  was  assessed  with  Schaeffer  and 
Edgerton's  IBI  (1976),  which  is  composed  of  42  items  that  were  scored  by 
the  mother  on  a  four-point  scale.  The  IBI  was  coostxucted  to  yield  14 
summary  measures,  each  consisting  of  3  items.  Because  the  IBI  was  designed 
to  be  completed  by  teachers  and  at  the  advice  of  Schaeffer  and  Edgerton,  it 
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was  not  assumed  that  the  method  of  scoring  for  teachers  would  be  applicable 
to  responses  by  the  mother.  With  the  concurrence  of  the  151 's  authors,  the 
results  of  the  mother's  responses  were  subjected  to  factor  analysis.  The 
factor-  analyses  were  used  to  create  and  score  summary  behavioral  measures 
that  were  then  used  as  the  dependent  variables  to  judge  the  effects  of  WIC 
program  enrollment. 

Maximum  likelihood  factor  analysis,  followed  by  VARIMAX  rotation,  was 
applied  to  the  responses  for  all  364  children  with  valid  responses  to  all 
42  items.  A  screen  test  suggested  that  either  a  four'-  or  five-factor 
solution  was  optimal.  The  five-factor  solution  was  chosen.  It  included 
constructs  measuring  the  child's  irritability  and  aggression  and  also 
overactivity  and  short  attention  span.  One  factor  had  both  low-factor 
loadings  (the  highest  was  0.38)  and  included  disparate  items  (good  natured, 
directing  attention  to  a  picture  when  asked,  frequent  switching  of  activi- 
ty, easy  to  distract).  This  factor  was  omitted  from  these  analyses.  The 
four  factors  chosen  included  the  following: 

Creativity/ curiosity/determination/ interest. 

Irritability/aggression. 

Overactivity/short  attention. 

Isolation/ ill-at-ease. 
Each  of  these  is  discussed  below. 

Greativity/Curiosity/Determination/Interest— Nine  items  had  loadings 
of  over  0.50  on  the  factor  (see  below).  The  reliability  of  the  scale, 
based  on  the  nine  items  and  measured  by  Cronbach's  coefficient  alpha,  was 
0.84. 

Item  Factor  loading 

Shows  strong  interest  in  learning  new  things  0.742 

Asks  questions  that  show  an  interest  in  ideas  0.710 

Has  many  ideas  about  interesting  things  to  do  0.642 

Is  very  good  at  paying  attention  to  a  single 

object  or  activity  0.631 

Thinks  of  new  ways  to  use  materials  0.586 

Says  original  and  interesting  things  0.583 

Gets  determined  in  doing  something  0.564 

Shows  curiosity  about  many  things  0.538 

Is  generally  good-natured  0.536 

Irritability/Aggression— The  second  factor  included  items  on  the 
child's  irritability  and  aggression  towards  others.  The  five  items  with 
loadings  over  0.50  all  address  the  tendency  of  a  child  to  act  aggressively 
when  frustrated.    The  reliability  of  the  five-item  scale  was  0.79. 
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Item  Factor  loading 


Grabs  what  he  wants  and  will  hit  and  push  to 
keep  it.  •  • 

Attacks  others  to  get  a  toy. 


0.718 
0.659 


Usually  fusses  and  cries  when  he  must  give  up 

something  he  wants  to  keep.  0.637 

Is  likely  to  throw  a  tantrum  if  he  can't  have 

his  way.  ^-^^^ 

Gets  mad  quickly  if  he  can't  do  what  he's  trying 

to  do.  0-547 

Overactivity/Short  Attention— This  constellation  of  items  is  associat- 
ed with  the  child's  tendency  to  be  continually  active  and  have  a  short 
attention  span.     The  reliability  of  the  five  items  was  0.76. 

Item  Factor  loading 

Must  always  be  doing  something.  0.705 

Is  very  restless.  0.645 

Is  too  active.  0.559 

Switches  from  one  activity  to  another  frequently.  0.546 

Easily  loses  interest.  0.530 

Isolation/Ill-at-Ease— The  fourth  factor  reflected  the  child's  tend- 
ency to  feel  ill-at-ease  with  strangers  present  and  to  prefer  being  alone. 
The    five-item   scale   measuring  this   factor  had  a   reliability  of  0.74. 

Item  Factor  loading 

Stops  talking  and  acts  ill-at-ease  around 

strangers.  0.633 

Tries  to  stay  out  of  sight  when  strangers  are 

around.  0.627 

Is  uncomfortable  with  people.  0.591 

Does  not  seek  attention.  0.560 

Prefers  to  be  left  alone.  0.553 


Scoring  of  the  Factors.  Scores  for  each  of  the  four  constructs  were 
computed  by  summing  standardized  item  scores  and  dividing  by  the  number  of 
items  so  that  each  individual  item  contributed  equally  to  the  score.  For 
subjects  who  did  not  have  valid  responses  to  all  of  the  items  of  a  scale, 
means  were  computed  if  at  least  half  of  the  items  were  available.  For 
example,  if  at  least  five  of  the  nine  items  making  up  the  creativity  scale 
were  available,  these  items  were  used  to  compute  the  score.  If  fewer  than 
half  the  items  were  available,   the  construct  score  was  considered  missing. 
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(For  computation,  the  mean  score  was  multiplied  by  10.)  Because  item 
scores  were  standardized,  the  mean  of  each  item  was  zero,  and  the  means  of 
the  factor-based  scores  were  ^Iso.  very  close  to  zero  (except  for  slight 
deviations .due  to  rounding  errors).  Reliability  is,  in  part,  a  function  of 
the  number  of  items  in  a  scale-.  Because  some  cases  with  less  than  complete 
data  are  included  in  analyses,  the  reliability  coefficients  are  slight 
overestimates . 


Correlations  Among  Scales.  The  intercorrelations  among  the  four 
scales  are  presented  below.  The  correlations  are  low,  except  for  the 
correlation  between  irritability/aggression  and  overactivity/short  atten- 
tion (r  =  0.53).  The  disattenuated  correlation  between  these  two  con- 
structs, based  on  the  reliabilities  of  the  two-factor-based  scores,  was 
0.64,  implying  that  about  41  percent  of  the  variance  in  the  two  scales  is 
coimnon  to  both.  The  two  separate  factors  were  retained  because  of  interest 
in  differentiating  the  two  types  of  behavior. 

Correlations  Among  Scale  Scores 

Creativity '        Irritability  Overactivity 

Irritability  -0.16 

Overactivity    '  -0.12  0.53 

Isolation  -0.22  0.24  0,12 

Maternal  Behavior  Scale 


The  interviewer  was  asked  to  rate  the  mother's  cooperation  with  the 
interviewer,  responsiveness  to  the  child's  needs,  and  interest  in  the 
child's  performance  in  the  tests.  These  three  items  had  high  intercorrela- 
tions (see  below) .  The  items  were  included  because  of  the  observations  of 
Cravioto  and  DeLicardie  (1975)  that  mothers  of  infants  later  diagnosed  as 
clinically  malnourished  were  very  much  less  interested  in  and  supportive  of 
their  children  during  infant  developmental  evaluation. 

Intercorrelations  Among  Maternal  Behavior  Items 

Cooperation  Responsiveness 

Responsiveness  ,68 

Interest  .50  .69 

Given  their  high  intercorrelation,  the  three  items  were  combined  by 
taking  the  mean  of  the  standardized  items  when  there  were  at  least  two 
valid  responses.  Scores  were  multipled  by  10  for  computation  and  the  sign 
reversed,  so  that  positive  scores  indicate  positive  ratings  (more  coopera- 
tive, responsive,  and  interested).  The  reliability  of  the  scale  is  0.82 
and  its  mean  is  0.16,  with  a  standard  deviation  of  8.55.  Maternal  behavior 
was  used  as  a  covariate  in  the  analyses  of  child  cognitive  measures. 
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Review,  and  Scoring  of  Problem  Peabody  Picture  Vocabulary  Test  Forms 


One  hundred  and  seven  (20.9  percent)  Peabody  Picture  Vocabulary  Tests 
were  jointly  reviewed  by  project  staff  when  the  forms  were  unclear  or 
otherwise  problematic.  Of  these,  40  (8.8  percent)  were  clarified  and 
scores  given,  -58  (12.8  percent)  were  coded  as  minimal  scores  and  excluded  " 
from  analysis,  and  7  (1.5  percent)  were  coded  as  maximal  scores  and  in- 
cluded in  analysis.    Only  one  form  was  considered  unscorable. 

3.  Results 

Introduction 

The  results  and  numbers  of  subjects  studied  are  presented  in  Tables 
VI-19  and  VI-20.  The  same  set  of  covariates  used  in  the  full  regression 
models  and  common  to  other  analyses  are  used  here,  with  the  addition  of 
maternal  behavior  for  the  cognitive  measures.  The  regression  analysis  for 
the  Peabody  Picture  Vocabulary  Test  is  included  in  Appendix  VI -E,  Volume 
IV. 

Participation  in  the  WIC  program  was  specified  in  these  analyses  as  in 
the  analysis  of  anthropometry.  The  key  index  of  treatment  was  assumed  to 
be  the  point  in  the  life  cycle  when  the  child  first  began  WIC  benefits. 
Therefore,  the  population  was  stratified  into  those  who  began  WIC  benefits 
prena tally,  during  the  first  3  months  of  life,  during  the  rest  of  the  first 
year,  and  after  the  first  birthday.  By  far,  the  largest  number  of  children 
began  prenatally  and  the  largest  cells  in  all  analyses  were  for  controls 
and  those  whose  initial  WIC  benefits  began  during  their  mother's  pregnancy. 
The  effect  of  duration  of  benefits  was  considered,  as  was  the  effect  of 
current  benefits  (as  in  the  dietary  analysis)  to  address  whether  current  ^ 
WIC  receipt  might  be  important. 

In  the  analyses  by  age  of  entry  into  WIC,  there  were  three  significant 
relationships.    Each  was  at  the  p  <  0.05  level. 

The  significant  associations  with  WIC  were  that  prenatal  WIC  recip- 
ients had  better  vocabulary  scores,  and  recruits  into  WIC  after  the  first 
year  of  life  had  significantly  better  backward  digit  memory  and  combined 
forward  and  backward  digit  memory. 

It  is  important  that  these  findings  emerged  only  after  the  full  ad- 
justment for  all  covariates  and  were  not  present  when  results  were  adjusted 
only  for  the  child's  age  and  sex  (see  Volume  IV,  Appendix  VI-E).  In  the 
anthropometric  and  dietary  analyses  there  was  moderately  little  modifica- 
tion of  the  observed  results  by  controlling  for  the  wide  array  of  sociodemo- 
graphic  variables  available.  In  other  words,  while  the  control  group  was 
more  privileged  than  those  who  received  WIC  benefits,  that  difference  in 
privilege  was  observed  only  to  contribute  minimally  to  the  relationships  of 
WIC  with  diet  or  anthropometry.  The  test  of  WIC  benefits  is  therefore 
conservative,  given  that  the  population  receiving  WIC  benefits  was  in- 
herently less  privileged  than  controls.  The  pattern  of  outcome  for  the 
psychological  measures  was  very  different.  For  instance,  controlling  only 
for  age  and  sex,   the  vocabulary  performance  of  prenatal  WIC  recipients  was 
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Table  VI- 19 

Psychological  Measures  by  Age  at  WIC  Inception 


Age  at  WIC  inception  (mo) 


Prenatal       0-3  4-11         12+         Unknown  Controls 


Peabody  Picture  Vocabulary 
Test  (raw  score) 
n 

2 

.7552* 
160 

2. 

1503 
33 

2 

.8944 
17 

2 

.1747 
54 

4. 

3042 
17 

34.1488 
172 

Forward  Numerical  Memory 
Test 

n 

0 

.1042 
159 

0. 

3216 
31 

0 

.0993 
18 

0 

.5709 
58 

0. 

9496 
21 

5.3260 
175 

Backward  Numerical  Memory 
Test 

n 

0 

.0588 
137 

-0. 

1258 
25 

0 

.1252 
16 

0 

.6599* 
42 

0. 

6270 
16 

0.7028 
143 

Combined  Forwarg  and 
Backward  Tests 
n. 

0 

.1049 
144 

0. 

3011 
25 

0 

.0663 
16 

1 

,0707* 
44 

1. 

3670 
16 

5.9578 
150 

Creativity/Curiosity  Scale 
n 

0 

.8344 
170 

0. 

4410 
30 

0 

.2411 
17 

-1 

.8509 
57 

0. 

4587 
17 

-0.2616 
182 

Irritability/ Aggression 
Scale 
n 

-1 

.1390 
170 

-1. 

4202 
30 

-0 

.2571 
17 

0 

.2643 
57 

-2. 

7086 
16 

0,3809 
182 

Overactivity/Short 
Attention  Scale 
n 

-6 

.6265 
172 

-0. 

7434 
31 

1 

.4706 
17 

-0 

.6283 
59 

-1. 

8722 
19 

'  0.2981 
188 

Isolation/ Ill-at-Ease 
Scale 
n 

-0 

.6873 
170 

-0. 

8034 
30 

-0 

.5057 
17 

-0 

.4280 
57 

0. 

1604 
16 

0.5220 
182 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 


All  values  result  from  a  regression  model  that  controls  for  a  full  set  of  covari- 
ates.  (See  Table  VI-1  for  full  covariate  list.)  Values  are  differences  from  the 
control  group  means  by  current  or  past  receipt  of  WIC  benefits. 

Child  must  have  a  backward  score  to  have  a  combined  score  unless  forward  score  <3, 
in  which  case  the  backward  score  was  set  to  0. 


VI-81 


Table  VI-20 


Psychological  Measures  by  Age  at  WIC  Interception, 
Current  WIC  Status,  and  Age 


Age 

WIC 

Prenatal 

0-3  mo 

4-11  mo 

12+  mo 

Unknown 

Cont TO 1 ^ 

PEABODY  PICTURE  VOCABULARY  TEST 

'  (RAW  SCORE) 

uurrenu 

J  •  OO 

14.02* 

4.15 

u .  oo 

a 

JO 

A 

3 

10 

A 

34.57 

118  =  n 

ras  u 

-2.63 

-0.45 

n 

86 

21 

8 

18 

10 

5 

t  as  c 

^  •  uo 

^ . 

4.59 

2.82 

1  .  /  J 

34  22 

n 

38 

8 

6 

26 

5 

54  =  n 

FORWARD 

NUMERICAL 

MEMORY  TEST 

uurrent 

0.39 

-0.30 

1.46 

0.63 

.  /  O"  '* 

U 

38 

4 

4 

12 

Z 

4 

5.36 

120  =  n 

ras  u 

-0.01 

0.49 

-0.38 

0.66 

Q  0 

U . 

a 

83 

20 

8 

19 

12 

5 

ras  u 

0.13 

0.25 

-0.34 

0.44 

-U .  J 1 

n  * 

38 

7 

6 

27 

7 

BACKWARD  NUMERICAL 

MEMORY  TEST 

Current 

0.43 

0.26 

1.03 

1.00 

-1.08 

n 

34 

4 

2 

9 

1 

4 

0.46 

90  =  n 

Past 

0.20 

0.06 

0.05 

0.66 

1.52'«' 

n 

65 

15 

8 

11 

9 

5 

Past 

-0.41 

-0.69 

-0.16 

0.39 

-0.50 

1.17 

n 

38 

6 

6 

22 

6 

53  =  n 

See 

footnotes 

at  end  of 

table. 

(continued) 
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Table  VI-20  (continued) 


Age 

WTC 

WAV* 

t  £  CS1«S  X 

4-11  mo 

12+  no 

•  ■ 

COMBINED 

FORWARD 

AND  BACKWARD  TESTS^ 

2.48 

1.18 

n 

35 

4 

2 

9 

1 

4 

5.70 

97  =  n 

Past 

0.09 

0.58 

-0.32 

1.51 

2.62* 

n 

72 

15 

8 

12 

Q 

5 

Past 

-0.40 

-0.06 

-0.42 

0.66 

-0  75 

6  47 

37 

6 

6 

w 

CMIATIVITY/OJRIOSITY  SCALE 

0.80 

-3.09 

0.89 

-0.96 

n 

38 

4 

4 

12 

2 

4 

-59.87 

132  =  n 

Past 

0.50 

0.94 

-0.25 

-4.49** 

-0.64 

n 

93 

19 

8 

22 

0 

5 

Past 

1.29 

0.84 

0.79 

0.18 

39 

7 

5 

23 

«?7  s  n 

IRRITABILITY/AGGRESSION  SCALE 

Current. 

2.05 

-0.94 

« 

1.54 

1.75 

4  7n 

n 

38 

4 

4 

12 

2 

4 

19.56 

125  =  n 

Past 

-1.65 

-1.63 

1.24 

-0.34 

-1.48 

93 

19 

8 

22 

9 

5 

Past 

-2.29 

-0.81 

-4.10 

-0.09 

-8.20 

18.63 

n 

39 

7 

5 

23 

5 

57  =  n 

See 

footnotes  at 

end  of  table. 

(continued) 
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Table  VI-20  (continued) 


Age 

Prenatal 

0-3  mo 

4-11  mo 

12+  mo 

TTn  IfTirtun 

Con  t  T*Q  1  s 

• 

OVERACTIVITY/ SHORT  ATTENTION  SCALE 

uurrenu 

-1.78 

1.54 

1.42 

0.81 

A  01 

a 

39 

7 

4 

12 

2 

-0.70^ 

4 

Past 

-1.25 

-2.62 

3.18 

-1.92 

-1.82  . 

a 

94 

19 

8 

22 

11 

5 

Past 

1.99 

2.35 

-1.21 

0.27 

-4.15 

-4.98^ 

n 

39 

8 

5 

25 

Q 

ISOLATION/ILL-AT-EASE  SCALE 

-0.69 

-6.91 

-0.83 

-1.69 

0  ft! 

n 

38 

4 

4 

12 

2 

59.53 

4 

Past 

-1.09 

1.51 

2.88 

-0.51 

0.06 

n 

93 

19 

8 

22 

10 

5 

Past 

-0.01 

-3.71 

-5.54 

0.18 

'  0.11 

56.77 

n 

39 

7 

5 

23 

4 

57  =  n 

*p  <  0.05. 

•ArsVp   <  0.01. 

*->iVp  <  0.001. 


All  values  result  from  a  regression  model  that  controls  for  a  full  set 
of  covariates.     (See  Table  VI-1  for  full  covariate  list.)    Values  are 
differences  from  the  control  group  means  by  current  or  past  receipt  of 
WIC  benefits. 

^Child  must  have  a  backward  score  to  have  a  combined  score  unless 
forward  score  <3,  in  which  case  the  backward  score  was  set  to  0. 

c 

Mean  and  n  for  all  4-year-old  control  children, 
^ean  and  n  for  all  5-year  old  control  children. 
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worse  than  that  of  controls,  and  a  significant  increment  in  favor  of  the 
prenatal  recipients  emerged  only  from  the  full  regression  model.  Thus,  the 
characteristics  that  differentiated  WIC  recipients  and  controls  were  such 
that  they 'affected  child  cognitive  performance,  and  what  is  interpreted  as 
a  real  -difference  (whether  etiologically  related  to  WIC  or  not)  was  sup- 
pressed in  the  raw  analysis  and  only  emerged  after  controlling  for  a 
variety  of  differences  between  the  study  groups. 

Peabody  Picture  Vocabulary  Test 

Of  all  the  tests,  the  vocabulary  test  is  probably  the  most  sensitive 
to  differences  in  social  status  and  it  is  the  one  in  which  the  full  regres- 
sion model  most  dramatically  changed  the  relationship  to  VIC.  For  those 
recruited  into  VIC  after  12  months  of  age,  the  change  from  the  age-  and 
sex-controlled  model  to  the  fully  controlled  model  was  miniscule  (from  raw 
score  difference  of  2.0  to  2.2  units);  for  prenatal  recruits,  the  change 
was  from  a  raw  score  difference  of  -0.7  units  to  +2.8  units.  This  indi- 
cates that  the  late  recruits  were  more  privileged  than  earlier  recruits  and 
were  more  like  controls  socially  than  recruits  under  1  year  of  age. 

It  is  confusing  that  the  magnitude  of  positive  difference,  varying 
between  2c 2  and  2.9  raw  score  units,  was  about  the  same  independent  of  the 
age  when  VIC  benefits  were  begun.  Thus,  while  the  results  are  in  part 
consistent  with  the  hypothesis  that  early  exposure  to  the  VIC  program  had 
greater  effects  than  later  exposure  since  only  the  relationship  with  early 
exposure  was  statistically  significant,  the  equal  magnitudes  of  effect  are 
more  consistent  with  either  an  effect  of  WIC  benefits  at  any  time  in  the 
life  cycle  or  with  current  benefits,  independent  of  recruitment  age.  The 
results  in  Table  VI-20  suggest  that  effects  of  WIC  are  not  due  to  current 
benefits . 

Digit  Memory 

The  other  significant  relationship  with  VIC  was  among  those  recruited 
after  the  first  year  of  age,  who  did  significantly  better  than  controls  on 
backward  digit  memory  (and  a  combined  index  that  included  backward  digit 
memory,  see  Table  VI-19).  They  also  did  better  in  forward  digit  memory, 
but  that  difference  was  not  significant.  Those  recruited  into  VIC  earlier 
in  life  appeared  to  do  no  differently  than  controls  on  these  digit  memory 
tasks.  Vhile  these  results  suggest  the  possibility  that  effects  were  due 
to  current  VIC  benefits  (the  relatively  flat  relationship  of  the  increment 
in  the  Peabody  Vocabulary  score  with  age  when  VIC  benefits  were  begun  and 
the  significant  positive  relationship  in  backward  digit  span  among  most 
recent  recruits),  when  the  results  were  studied  by  current  receipt  of  VIC 
(see  Table  VI-20),  there  was  no  evidence  that  current  benefits  were  respon- 
sible for  the  significant  results. 

Child  Behavior 

There  were  no  significant  relationships  of  any  of  the  four  behavior 
factors  to  VIC  benefits.     Again,  while  patterns  suggested  that  current  WIC 
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benefits  might  be  more  related  to  behavior  than  age  of  starting  WIC  bene- 
fits, subsequent  analyses  (see  Table  VI-20)  failed  to  support  this  possi- 
bility. Except  for  the  tiny  group  of  children  recruited  into  the  WIC 
program  between  the  ages  of  4  and  11  months  (n  =  17),  there  is  a  consistent 
but  not  significant  relationship  of  WIC  benefits  with  lower  activity  levels 
of  about  the  same  magnitude  and  independent  of  when  the  child  was  recruited 
into  the  program.  On  the  other  hand,  the  magnitude  of  differences  as- 
sociated with  WIC  is  about  the  same  as  for  the  index  of  isolation,  for 
which  there  is  no  expectation  of  any  relationship  with  nutritional  supple- 
mentation. 

These  results  imply  the  need  for  expanded  research  to  better  judge 
whether  WIC  benefits  were  related  to  child  cognition  and  behavior.  The 
best  source  of  answers  to  some  of  these  important  questions  may  be  by 
continued  followup  of  the  cohort  of  children  born  into  the  Longitudinal 
Study  of  Pregnant  Women. 
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VII.    THE  FOOD  EXPENDITURES  STUDY* 


A.  INTRODUCTION 

The  objective  of  this  component  of  The  National  WIC  Evaluation  is  to 
investigate  the  extent  to  which  the  WIC  food  package  is  used  to  supplement 
the  diet  of  the  WIC  recipient.  Previous  experience  with  food  assistance 
programs  indicates  that  substantial  "leakage"  occurs c  That  is,  there  is  a 
difference  between  the  value  of  supplemental  food  assistance  and  the  value 
of  increased  food  intake  of  the  intended  recipient  (Basiotis  et  al.  »  1983; 
Smallwood  and  Blaylock,  1983).  This  leakage  consists  of  two  different 
components:  a  sharing  component  due  to  sharing  of  the  supplemental  food 
with  other  family  members,  and  a  substitution  component  due  to  displacement 
of  food  that  otherwise  would  have  been  purchased  and  consumed  by  the  recip- 
ient. 

In  The  National  WIC  Evaluation,  substitution  and  sharing  have  been 
distinguished  as  follows:  The  WIC  recipient  receives  a  WIC  food  instrument 
that  allows  the  family  to  purchase  specific  foods.  If  the  total  increase 
in  food  expenditures  equals  the  value  of  the  WIC  package,  no  substitution 
has  occurred.  If  the  family  increases  its  food  expenditures  by  the  value 
of  the  WIC  package  and  if  the  extra  food  is  consumed  by  other  family  mem- 
bers as  well  as  the  designated  WIC  recipient,  the  food  has  been  shared. 
The  amount  of  sharing  equals  the  increased  food  consumption  by  family 
members  other  than  the  WIC  recipient.  Alternatively,  if  food  expenditures 
do  not  increase  and  if  the  recipient  does  not  increase  her  consumption  of 
designated  WIC  foods,  substitution  has  occurred  and  the  WIC  package  has 
allowed  the  family  to  increase  its  consumption  of  goods  other  than  WIC 
foods. 

The  behavior  of  families  with  respect  to  expenditures  and  consumption 
of  WIC  foods  and  other  goods  and  services  in  response  to  receipt  of  WIC 
benefits  is  more  complex  and  variable  than  in  the  examples.  Additional 
food  may  be  purchased,  but  consumption  may  not  increase,  due  either  to 
wastage  or  to  purchase  of  more  expensive  •  foods .  On  the  other  hand,  the 
family  may  not  increase  its  food  expenditures  but  could  improve  its  con- 
sumption patterns  because  of  nutrition  education  or  food  purchase  informa- 
tion received  from  the  WIC  program,  leading  to  more  efficient  food  expendi- 
tures . 

The  ideal  study  of  the  response  to  the  introduction  of  the  WIC  package 
would  use  a  combination  of  consumer  expenditures  and  consumption  studies. 
A  detailed  consumer  expenditures  study  would  measure  expenditures  for  food 
in  general,  WIC  foods,  and  nonfood  items  conducted  before  and  after  intro- 
duction of  the  WIC  package.  This  would  allow  for  the  specification  of  the 
amount  and  kind  of  substitution.  A  detailed  food  consumption  study  that 
measured  food  consumption  of  all  family  members  pre-  and  post-WIC  would 
permit  both  specification  of  the  amount  of  sharing  and  identification  of 
the  type  of  family  members  with  whom  WIC  foods  are'^ shared.  Combined  infor- 
mation  on   expenditures    and    consumption    also   would    allow   wastage    to  be 
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identified.  In  addition-,  an  ideal  study  would  compare  WIC  and  non-WIC 
families  for  both  the  woman,  infant,  and  child  components  of  the  program 
because  in  each  case  the  demand  for  food  and  other  goods  within  the  family 
would  be  different. 

• 

An  ideal  study  was  not  possible  within  the  Longitudinal  Study  because 
providing  both  detailed  consumer  expenditures  data  and  family-level  con- 
sumption data  would  be  too  burdensome,  given  other  data  collection  require- 
ments. Thus,  the  Food  Expenditures  Study  did  not  use  food  consumption 
data.  Instead,  it  used  recalls  of  food  expenditures  for  the  month  prior  to 
interview  in  each  of  the  two  interviews  conducted  with  pregnant  women  in 
the  Longitudinal  Study.  The  lack  of  food  consumption  data,  introduced  to 
the  study  some  limitations  that  are  discussed  below. 

B.      DATA  COLLECTION  DESIGN  AND  METHODS 

The  study  combined  the  use  of  recall  and  diary  methods  to  collect 
household  food  expenditures,  thus  permitting  longitudinal  and  cross-sec- 
tional comparisons  between  WIC  and  non-WIC  households.  A  description  of 
the  survey  instruments  is  given  in  Volume  IV,  Appendix  VI I -A.  The  study 
sample  was  the  nationally  representative  probability  sample  of  pregnant 
women  enrolled  in  WIC  and  the  control  group  of  pregnant  women  in  the 
Longitudinal  Study  of  Pregnant  Women.  The  sample  design  is  discussed  fully 
in  Chapter  IV. 

Data  collection  proceeded  as  follows:  during  the  initial  clinic 
enrollment  interview,  all  WIC  and  non-WIC  women  were  asked  to  specify  by 
recall  their  average  monthly  expenditures  for  food  and  beverages  for  the 
month  immediately  preceding  the  interview.  This  is  referred  to  as  "Time  1" 
in  the  following  discussion.  The  questions  used  were  comparable  to  those 
previously  developed  and  used  in  the  U.S.  Quarterly  Consumer  Expenditure 
Surveys  and  by  Statistics  Canada.  These  questions  were  repeated  during  the 
second  interview  late  in  the  pregnancy  ("Time  2"),  along  with  a  question 
about  whether  or  not  food  expenditures  had  increased,  decreased,  or 
remained  constant  since  the  first  interview. 

At  the  second  interview,  in  addition -to  this  recall  assessment^ of  food 
expenditures,  a  random  sample  of  approximately  920  WIC  and  850  non-WIC 
women  was  asked  to  keep  a  diary  of  their  detailed  food  purchases  for  a 
1-week  period  following  the  visit,  using  a  ledger-type  diary  similar  to 
those  employed  in  the  U.S.  Consumer  Expenditure  Surveys  and  in  the  Canadian 
Family  Food  Expenditure  Surveys.  A  portion  of  the  second  interview  was 
devoted  to  instruction  and  demonstration  on  the  use  of  the  Diary,  an  incen- 
tive was  offered  for  participation  in  this  phase  of  the  study,  arid  an 
interviewer  collected  the  Diary  in  a  home  visit  in  order  to  encourage  a 
high  level  of  cooperation  and  complete  reporting  in  these  Diaries.  During 
the  home  visit,  the  interviewer  thoroughly  checked  the  Diary  for  con- 
•  sistency  and  completeness,  using  a  set  of  "diary  check"  questions  for. types 
of .  expenses  typically  forgotten,  and  attempted  to  obtain  by  retrospective 
interview  information  for  days  not  recorded  in  the  Diary. 
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Because  diary  information  was  collected  only  at  the  time  of  the  second 
interview,  a  longitudinal  analysis  based  on  these  data  is  not  possible. 
However,  the  data  are  especially  useful  for  comparing  WIC  and  non-WIC 
households*  because  of  the  greater  detail  they  provide  about  the  types  of 
foods  purchased.  Specifically,  diary  data  may  be  used  to  examine  potential 
program  impact  related  to  changes  in  food  purchasing  behavior  by  comparing 
WIC  and  non-WIC  diary-keeping  families  in  terms  of  the  portion  of  the  food 
dollars  allocated  to  various  types  of  food. 

.  There  are  limitations  to  the  inferences  that  can  be  made  from  this 
study.  The  study  emphasizes  the  impact  on  pregnant  women  participating  in 
the  WIC  program.  As  are  all  survey  data,  the  data  collected  are  subject  to 
measurement  errors  and,  to  the  extent  that  the  families  could  not  accur- 
ately report  either  their  income  or  their  food  purchases,  findings  may  be 
biased.  The  analytic  strategy  employed  attempts  to  make  the  best  possible 
use  of  the  data  obtained,  but  the  results  are  limited  by  the  sample  sizes 
available  for  the  analyses. 

The  use  of  recall  and  diary  methods  was  intended  to  test  the  effects 
of  WIC  on  food  expenditures  and  on  the  use  of  WIC-type  foods.  These  two 
methods,  however,  cannot  be  used  to  crosscheck  dietary  consumption  informa- 
tion. The  use  of  recall  methods  is  a  proven  cost-effective  way  of  gather- 
ing information  about  food  purchasing  patterns,  closely  approximating 
actual  average  intake  over  a  predefined  time  period  (Adelson,  1960;  Burk 
and  Pao,  1976)  albeit  with  a  possibility  for  underestimating  actual  con- 
sumption (Madden  et  al.,  1976)  or  overestimating  actual  food  expenditures 
(Quackenbush  and  Schaeffer,  1960). 

Diary  methods,  on  the  other  hand,  tend  to  be  more  costly  but  yield 
more  detailed  data  about  intake  by  food  groups.  However,  they  also  have 
their  biases.  In  methodological  comparisons  among  diary  and  recall 
methods,  Burk  and  Pao  (1976)  found  that  diary  estimates  differed  substan- 
tially from  the  other  methods.  Correlation  coefficients  among  diary  and 
recall  methods  were  relatively  low,  about  0.69  on  the  average  (Balogh 
et  al.,  1971).  In  general,  diary  records  are  not  representative  of  average 
long-term  intake  due  to  weekly  fluctuations  in  the  family's  purchasing 
patterns  (payday  effect),  recording  inaccuracies,  or  diary-induced  modifi- 
cations in  the  types  of  foods  consumed  by  the  family  (Burk  and  Pao,,  1976). 
The  correlation  between  diary  and  recall  data  to  measure  food  expenditures 
in  this  study  is  approximately  0.49,  which  is  consistent  with  the  above 
findings . 

Despite  the  shortcomings  outlined  above,  diary  and  recall  methods 
remain  the  most  cost-effective  ways  to  collect  data  on  food  purchasing  from 
large  samples.  Along  with  intake  and  expenditures  data,  major  predictors 
or  correlates  of  family  food  expenditures  such  as  family  size,  age-sex 
household  composition,  and  household  income  were  collected.  Usable  data  on 
food  expenditures  based  on  recall  information  were  collected  from  4,219  WIC 
women  and  785  non-WIC  women  at  Time  1  and  Time  2.  The  numbers  completing 
the  Food  Purchase  Diary  were  1,031  WIC  women  and  551  non-WIC  women.  It 
should  be  noted  that  women  who  initially  had  been  selected  into  the  sample 
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as  controls  but  who  later  were  enrolled  in  WIC  were  included  with  the 
initial  WIC  women  in  the  data  analysis.  The  numbers  of  cases  shown  here 
with  usable  recall  and  diary  data  reflect  the  switchovers  of  control  cases 
to  WIC  cases. 

C:      ESTIHATION  PROCEDURE 

!•      Analytical  Model 

This  study  represents  the  first  econometric  estimation  of  WIC*s  impact 
on  food  expenditures.  Accordingly,  estimation  methods  developed  here  draw 
heavily  on  those  used  in  similar  nutritional  assistance  programs  such  as 
the  Food  Stamp  and  the  National  School  Lunch  Programs  (Basiotis  et  al., 
1983;  Akin  etal.,  1983;  Chen,  1983;  Basiotis,  1983).  However,  these 
methods  have  been  modified  to  account  for  the  separate  effects  of  substitu- 
tion and  sharing.  Total  substitution  and  sharing  from  the  WIC  program  for 
a  given  household  are  defined  as  the  difference  between  the  amount  of  food 
transferred  to  WIC  recipients  in  the  household  and  the  increase  in  their 
consumption  of  these  foods.  Substitution  is  defined  as  the  tendency  for 
WIC  recipients  to  exchange  directly  or  indirectly  the  foods  obtained  from 
WIC  for  other  types  of  food  or  for  nonfood  items.  Sharing  is  defined  as 
the  tendency  for  WIC  recipients  to  share  foods  from  the  WIC  transfer  with 
other  household  members.  The  net  effect  of  substitution  and  sharing  is  a 
reduction  in  the  intended  impact  of  the  WIC  program  on  the  intake  of  WIC 
foods  and  WIC-type  foods  by  the  WIC  participant. 

The  accumulated  experience  of  other  food  assistance  programs  indicates 
that  a  fraction  of  the  value  of  food  assistance  is  diverted  by  the  family 
to  purchase  other  goods.  For  Food  Stamps,  this  fraction  is  significant  in 
size  and  may  account  for  50  to  90  percent  of  total  food  assistance.  This 
is  called  substitution  leakage.  For  WIC,  however,  where  food  assistance  is 
"in  kind"  and  specifically  targeted  to  p if egnant  women,  infants,  and  chil- 
dren, substitution  may  be  very  different  from  substitution  observed  with 
Food  Stamps,  and  some  sharing  may  occur  as  well. 

If  data  on  consumption  of  specific  food  items  by  individual  household 
members  and  data  on  varying  prices  of  specific  food  items  were  available, 
demand  functions  for  all  types  of  household  members  could  be  estimated  (see 
Volume  IV,  Appendix  VII-C).  This  approach  would  be  fully  consistent  with 
demand  theory,  and  the  results  would  therefore  be  more  directly  comparable 
with  other  results  reported  in  the  literature  on  consumer  demand  for  food. 
Without  such  data,  the  following  approach  may  be  used, 

.  Food  expenditures  at  Time  2  may  be  modeled  as: 

FE^  =  g  +  h-FE,+  h^D    +  h^N  +  h,N  +  h.DN  +  h.DN  +  2X  +  u 
2**       112  3c4a  .5coa 

where 

g  =         an  intercept 
h.  =  '      a  regression  coefficient  (i  =  1...6) 
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food  expenditures  at  Time  1 


N  = 


the  number  of  children 


c 


N  = 


the  number  of  non°WIC  adults  in  the  house 


a 


D  = 


a  dunany  variable  that  takes  the  value  of  1  if  the  woman  is 
a  recipient  of  the  WIC  package  and  0  if  she  is  not 


X  = 


a  vector  of  socioeconomic  characteristics  at  Time  2 


Z  = 


a  vector  of  coefficients  associated  with  X 


u 


an  error  term. 


This  equation  allows  an  evaluation  of  the  impact  of  the  VIC  program  as 
follows.  The  coefficient  h^  will  measure  the  impact  of  the  woman's  joining 
the  WIC  program  on  total  household  food  expenditures.  The  coefficients  h^ 
and  h.  measure  the  impact  of  each  extra  child  and  adult,  respectively,  on 
expenditures  when  the  woman  is  a  VIC  recipient  to  adjust  for  sharing.  The 
coefficients  h^  and  h^  measure  the  effect  of  an  extra  child  or  adult  on 
expenditures  under  usual  circumstances.  It  is  to  be  expected  that  h^  and 
h^  would  be  rather  large  and  statistically  significant  since  household  size 
is  known  to  be '  a  main  determinant  of  household  food  expenditures.  Coeffi- 
cients h.  and  h^  would  be  expected  to  be  statistically  significant  only  if 
the  woman  is  a  WIC  recipient  and  she  affects  other  adults'  and  children's 
impact  on  total  family  food  expenditures  over  and  above  normal  circum* 
stances.  Thus: 


Because  h^  is  the  measure  of  the  VIC  program's  intended  impact,  sub- 
stitution must  equal  the  total  VIC  transfer,  V,  -minus  intended  impact, 
minus  sharing.  Thus: 


Therefore: 

Total  leakage  ~'  sharing  +  substitution  =  V  -  h^,  or  the  value  of  the 
VIC  transfer  minus  its  intended  impact. 

Note  the  importance  of  including  FE^  in  the  equation  for 
example,  families  of  VIC  recipients  tended  to  spend  more  on  food  than  other 
families  (for  any  reason)  and  F£^  were  not  included  in  the  equation  for 
FE^,  the  preexisting  difference  in  expenditures  levels  between  VIC  recip- 
ients and  other  families  would  be  attributed  improperly  to  the  VIC  program. 
Thus,  FE^  can  be  used  to  "adjust"  for  any  preexisting  differences.  How- 
ever, the  use  of  FE^  introduces  a  problem  with  estimating  the  FE^  equation 
via  the  ordinary  least-squares  method.     In  most  cases  FE.  would  include  a 


Sharing  =  h-  +  h 


Substitution  =  V  -  (h,  +  h.  +  h,). 
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measurement  error  correlated  with  Ihe  measurement  error  for  FE^)  so 
ordinary  least-squares  estimation  of  the  equation  for  would  be  biased. 
Therefore,  a  two-stage  method  is  used,  estimating  first  an  equation  for  F£. 
and  using  the  predicted  value  of  FE^  in  the  second  stage  as  an  independent 
variable  in  the  equation  for  FE^-  The  rationale  for  this  method  is  de- 
scribed in  detail  in  Volume  IV,  Appendix  VII-C. 

2.  Definition  of  Variables 

Three  types  of  variables  are  important  for  this  analysis.  The  first 
type  of  variable  corresponds  to  the  family's  food  and  nonfood  expenditures. 
Food  expenditures  are  defined  as  the  sum  of  all  reported  expenditures  on 
foods  reported  in  Time  1  and  2  interviews.  The  second  type  of  variable  is 
income.  Total  income  is  defined  as  the  sum  of  income  received  from  wages 
and  from  nonwage  sources  such  as  Food  Stamps  and  other  family  assistance 
programs.  Participation  in  the  National  School  Lunch  Program  by  children 
is  considered  an  adjustment  factor  because  differences  ^may  exist  between 
Time  1  and  Time  2  in  benefits  received  from  these  programs.  In  addition, 
multiple  WIC  packages  (infant,  child,  or  woman)  may  be  available  to  the 
family,  and  this  availability  may  vary  from  Time  1  to  Time  2  interviews. 
The  third  type  of  variable  employed  corresponds  to  the  socioeconomic  vector 
X.  The  socioeconomic  vector  is  composed  of  a  series  of  variables  that  have 
been  found  to  be  significant  in  similar  studies  (Adrian  and  Daniel,  1976; 
Blaylock  and  Smallwood,  1981).    These  variables  include: 

*  Age-sex  composition  of  the  household.  Family  composition  is 
classified  according  to  family  member's  age  and  sex  to  account 
for    the    different    nutritional    requirements    found   among  them. 

Ethnic  group.  Dummy  variables  with  a  value  of  1  if  respondent 
belongs  to  any  of  the  following  groups:  EGl  =  white,  EG2  = 
black,  and  EG3  =  Hispanic. 

Education  of  VIC  woman.  Dummy  variables  with  a  value  of  1  if 
respondent  completed  any  of  the  following  groups:  EDI  =  elemen- 
tary school,  ED2  =  high  school,  ED3  =  junior  high  school,  and 
EDA  =  post-high  school. 

•  Home  ownership.  Dummy  variable  with  a  value  of  1  if  family  owns 
the  home  it  lives  in  and  a  value  of  0  otherwise. 

Civil  status.  Dummy  variable  with  a  value  of  1  if  a  male  head  is 
present  and  a  value  of  0  otherwise. 

3,  Sample  Characteristics 

The  study's  basic  sample  population  is  comprised  of  4,219  WIC  partici- 
pants and  785  non-WIC  participants.  From  this  sample,  a  subsample  of  1,031 
WIC  women  and  551  non-WIC  women  was  obtained  for  the  diary  data  on  food 
purchases.  Characteristics  of  these  samples  are  summarized  in  Tables  VII-1 
and  VII-2,   with  standard  errors    in  parentheses.     The  standard  errors  are 
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Table  VII-2 


Selected  Socioeconomic  Characteristics  of  WIC  and  Non-WIC  Families 


WIC 

Non- 

-WIC 

Variables 

n  =  1 

,031 

n  = 

551 

Total  income  for  diary  week  ($) 

140.75 

(3.16) 

175. 

06 

(4.38) 

Number  of  children  1*5 

0.61 

(0.02) 

0. 

54 

(0.03) 

Number  of  other  family  members 

(including  WIC  women) 

1.95 

(0.05) 

1. 

87 

(0.06) 

Food  Stamps  ($/week) 

16.30 

(0.64) 

7. 

94 

(0.65) 

Ethnicity  (%  of  sample) 

Whites 

50.72 

(1.56) 

56. 

98 

(2.11) 

Blacks 

29.00 

(1.41) 

-  17. 

60 

(1.62) 

Hispanics 

18.52 

(1.21) 

23. 

41 

(1.81) 

Education  of  women  (%  of  sample) 

1-6  years 

3.29 

(0.56) 

1. 

63 

(0.54) 

7-8  years 

8 . 34 

(0.86) 

5. 

08 

(0.93) 

9-11  years 

43.45 

(1.54) 

34. 

66 

(2.02) 

12  or  more  years 

33.36 

(1.46) 

43. 

01 

(2.11) 

Expenditures  by  food  group  (S/week) 

• 

WIC-type  foods 

12.76 

(0.38) 

8. 

13 

(0.26) 

Meat 

15.27 

(0.51) 

15. 

11 

(0.75) 

Condiments 

6.09 

(0.21) 

6. 

00 

(0.26) 

Cereals  and  breads 

6.86 

(0.18) 

7. 

14 

(0.23) 

Fresh  foods  (e.g.,  fresh  fruits) 

20.35 

(0.59) 

21. 

15 

(0.79) 

Frozen  foods  (e.g.,  frozen 

4.14 

(0.24) 

3. 

58 

(0.24) 

vegetables) 

Vegetables  (neither  fresh  nor 

7.65 

(0.24) 

7. 

11 

(0.29) 

frozen) 

Dairy 

1.59 

(0.10) 

1. 

46 

(0.08) 

Beverages 

4.09 

CO. 14) 

4. 

07 

(0.19) 

Others 

0.09 

(0.01) 

0. 

10 

(0.02) 

Total  food  expenditures  ($/week) 

64.06 

(1.33) 

62. 

85 

(1.68) 

Grocery  expenditures  ($/week) 

54.44 

(1.21) 

49. 

15 

(1.52) 

Meals  away  from  home  ($/week) 

9.61 

(0.38) 

13. 

69 

(0.69) 

Note:    Standard  errors  of  means  are  in  parentheses. 

The  term  WIC-type  foods  refers  to  all  foods  contained  in  the  WIC 
package  plus  the  same  type  of  foods  purchased  with  the  family's  own 
funds.    For  a  listing  of  the  foods  contained  in  the  WIC  package,  see 
Volume  II,  Chapter  1. 

Source:    Food  Purchase  Diary  Sample. 
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provided  to  make  it  easier  for  the  reader  to  judge  the  significance  of  the 
differences  between  means  for  the  variables  presented  in  the  tables. 

In  gederal,  non-WIC  families  seem  to  be  economically  more  viable  than 
WIC  families.  Total  family  income  is  higher  for  non-WIC  families,  and 
education  levels  and  racial  distribution  differ.  Non-WIC  families  tend  to 
be  better  educated  with  a  higher  proportion  of  pregnant  women  having  high 
school  educations  than  those  in  WIC  families.  The  proportion  of  whites 
among  non-WIC  families  is  higher  than  among  VIC  families  while  a  larger 
proportion  of  WIC  families  than  non-WIC  families  is  black.  Finally,  WIC 
families  also  receive  about  twice  as  much  in  Food  Stamps  as  do  non*WIC 
families . 


The  WIC  families  in  the  recall  sample  reported  significantly  less 
total  food  expenditures  than  the  non*WIC  families.  They  spent  signifi- 
cantly less  on  meals  away  from  home,  but  more  on  Food  Stamp  purchases  than 
the  non-WIC  families  (see  Table  VII-1).  The  WIC  families  in  the  diary 
sample  reported  significantly  greater  grocery  expenditures  and  purchases  of 
WIC-type  foods  than  non-WIC  families  in  Time  2.  There  were  no  significant 
differences  between  the  two  family  groups  in  expenditures  on  any  of  the 
other  food  categories,  however.  Expenditures  on  meals  away  from  home  were 
also  significantly  less  for  the  WIC  diary  sample  families  (see  Table  VII- 
2). 

The  higher  expenditure  levels  for  WIC  foods  found  among  WIC  families 
cannot  be  attributed  automatically  to  program  participation  since  no  diary 
measures  exist  at  Time  1  prior  to  initial  enrollment  in  the  WIC  program. 

D.  RESULTS 

The  results  indicate  that  the  WIC  program's  effect  on  total  family 
food  expenditures  is  very  small.  However,  the  program's  effect  on  the  WIC 
woman's  use  of  WIC-type  foods  is  positive  and  statistically  significant. 
In  addition,  in  terms  of  food  expenditures,  the  value  of  the  WIC  package 
seems  to  be  totally  substituted  for  goods  other  than  food.  In  other  words, 
the  value  of  the  term  defined  as  substitution  is  statistically  equal  to  the 
value  of  the  WIC  package.  And,  given  that  there  is  no  evidence  that  the 
WIC  food  package  supplements  family  food  expenditures,  there  is  no  meaning- 
ful statistical  measure  of  package  sharing. 


1.      Substitution  and  Sharing 


The  econometric  results  from  the  expenditures  recall  data  indicate 
that  food  expenditures  increases  that  could  be  attributed  to  participation 
in  the  WIC  program  were  undetectable.  Table  VII-3  presents  the  second 
stage  of  the  two-stage  econometric  model  that  accounts  explicitly  for  the 
coefficients  measuring  substitution  and  sharing.  As  the  first  column  of 
Table  VII-3  shows,  the  WIC  coefficients  for  total  food  expenditures  and 
grocery  expenditures  are  not  significantly  different  from  zero,  indicating 
no  apparent  increase  in  food  expenditures  that  are  attributed  exclusively 
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Table  VII-3 

Impact  of  WIC  Participatioa  oa  Monthly  Food  Expenditures 


Dependent  variables  ($/month) 


Selected 

Total  food 

Grocery 

Meals  away 

independent  variables 

expenditures 

expenditures 

from  home 

Intercept 

136 . 08*** 

109 .35*** 

11 . 71^'^^ 

Estimated  expenditures 

0. 12*** 

(Time  1)  (hi) 

• 

24 . 9 1*** 

•  1..  IS 

Children  (ha) 

27 . 79*** 

Adults  (h4) 

41 . 19*** 

28.53'""' 

WIC  (hj) 

-  9.59 

-  3.90 

-  D.lO'*'"* 

WIC*children  (hg). 

-  6.83 

-  7.05 

1.09 

r  1 Y  i-tiJ_i      J     f  ^          / 1.  \ 

WIC*adults  (he) 

•lU.  j/"'*'* 

-  J .  Uo 

—    1 • OO" 

Lunch  program 

-  0.02 

-  0.08  ' 

0.04 

Guests 

16.62*** 

17.45*** 

-  1.88 

Food  Stamps 

0.10*** 

0.12*** 

-  0.03*=- 

Other  WIC  women 

7.12 

1.55  . 

1.28 

WIC  infant  (1-12  months) 

-15.59 

-  8.80 

0.36 

WIC  child  (1-5  years) 

6.63 

7.75* 

-  0.04 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001, 

^Complete  table  is  shown  in  Volume  IV,  Appendix  VII-B. 


Source:    Food  Expenditures  Recall  Sample. 


to  the  WIC  woman.  Furthermore,  the  value  of  the  sharing  component  is 
either  negative  or  insignificant.  Because  the  sum  of  the  coefficients 
h^  +  h-  +  hg  is  never  positive,  the  value  of  substitution  is  at  least  equal 
to  W,  the  value  of  the  WIC  package. 

In  terms  of  sharing,  the  results  on  total  food  expenditures  show  that 
the  WIC*children  coefficient  is  not  different  from  zero  indicating  that  WIC 
women  do  not  share  WIC  foods  with  their  children.  However,  the  interaction 
term,  WIC*adults,  which  measures  sharing  with  the  adult  members  of  the 
family,  is  negative  and  highly  significant.  In  other  words,  the  presence 
of  other  adults  in  a  WIC  household  appears  to  reduce  monthly  total  food 
expenditures  by  $10.37.  Grocery  expenditures  must  be  examined  to  interpret 
this  result  fully. 

The  results  for  grocery  expenditures  (second  column,  Table  VII-3)*  show 
a  pattern  similar  to  that  for  total  food  expenditures.  The  interaction 
term  of  WIC  with  other  adult  family  members,  however,  is  quite  a  bit  small- 
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er  and  insignificant.  Hence,  in  the  grocery  expenditures  equation  the  sum 
of  the  coefficients  h^  +  h-  +  h^  is  not  different  from  zero,  which  yields  a 
value  of  substitution  equii  to  the  value  of  the  VIC  package.  Because  the 
differ-ence.  between  total  food  expenditures  and  grocery  expenditures  is 
mostly  explained  by  expenditures  on  meals  away  from  home,  the  significant 
interaction  effect  h^  observed  for  total  food  expenditures  may  be  explained 
by  the  effect  of  WIC  on  meals  eaten  out. 

The  results  of  regressing  expenditures  on  meals  away  from  home  on  the 
model's  variables  confirm  the  previous  assertion  that  the  value  of  sharing 
is  zero.  The  third  column  of  Table  VII-3  shows  that  WIC  program  participa- 
tion is  strongly  associated  with  a  tendency  to  spend  less  on  meals  away 
from  home.  Families  of  pregnant  women  participating  in  VIC  are  estimated 
to  spend  $5.16  less  per  month  on'  meals  eaten  out  than  the  families  of 
non-VIC  women.  Moreover,  families  with  a  VIC  woman  and  one  additional 
adult  spend  $7.02  less  on  meals  away  from  home  than  non-VIC  families. 
Hence,  these  results  indicate  that  the  negative  and  significant  interaction 
coefficient  in  the  total  food  expenditures  equation  was  due  to  "reverse 
sharing"  brought  about  by  the  savings  on  meals  away  from  home  induced  by 
VIC  participation.  This  estimate  also  suggests  that  VIC  program  participa- 
tion contributes  to  a  larger  proportion  of  home-cooked  meals  in  the  family 
diet.  Because  meals  away  from  home  have  an  implicit  cost  for  service  and 
therefore  tend  to  be  more  expensive  per  unit  of  nutrients  than  home-cooked 
meals,  the  VIC  program  fosters  a  more  efficient  use  of  the  family's  food 
budget. 

The  results  from  the  food  expenditures  recall  data  therefore  suggest 
that  substitution  accounts  for  the  entire  value  of  the  VIC  package  and  that 
sharing  is  statistically  nonexistent.  These  findings,  however,  do  not 
imply  that  the  VIC  program  has  no  impact.  The  findings  on  substitution  and 
sharing  examine  program  impact  only  in  terms  of  food  expenditures  which 
only  partially  indicate  program  performance.  It  is  entirely  possible,  for 
example,  to  have  totally  different  food  consumption  patterns  between  two 
time  periods  and  still  have  data  showing  equal  food  expenditures.  It  is 
necessary  to  examine  the  impact  of  the  VIC  program  on  both  food  expendi- 
tures and  food  purchase  patterns  in  order  to  view  the  economic  impact  of 
the  VIC  program  from  a  more  complete  perspective  and  to  add  more  informa- 
tion to  the  issue  of  food  substitution  and  sharing.- 

2.      Impact  of  VIC  on  Food  Expenditures  Patterns 

The  economic  impact  of  the  VIC  program  may  be  measured  through  close 
examination  of  total  food  expenditures  and  food  purchase  patterns.  The 
former  gives  a  clue  to  the  variables  affecting  the  family's  budgetary 
allocation  for  food,  while  the  latter  shows  how  this  allocation  is  spent 
among  the  different  food  groups.  Presumably,  a  nutritional  assistance 
program  that  generates  demand  for  more  nourishing  foods  is  deemed  more 
successful  than  one  that  fails  to  do  so. 

From  the  data  on  total  food  expenditures,  the  results  summarized  in 
Table  VII-3  indicate  that  the  household  composition  is  the  primary  determi- 
nant of  total  food  expenditures.  For  every  additional  adult  in  the  house- 
hold food  expenditures  increase  an  average  of  $41  a  month;  for  every  child 
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this  expense  increases  $28  a  month.  Moreover,  for  each  additional  guest 
residing  in  the  household  total  monthly  food  expenditures  increase  by 
almost  $17.  The  effect  of  food  assistance  on  total  food  expenditures, 
which  include  the  cost  of  all  food  consumed  regardless  of  origin,  also  may 
be  obtained  from  Table  VII-3.  Food  Stamps  have  a  small  but  significant 
effect  on 'food*  expenditures .  For  every  additional  dollar  received  in  terms 
of  Food  Stamps,  grocery  expenditures  increase  approximately  12  cents.  This 
value  is  similar  to  those  reported  in  other  studies  (Chen,  1983;  Basiotis, 
1983).  For  grocery  expenditures,  the  model  coefficients  are  generally 
consistent  with  the  total  food  expenditures  equation  although  of  a  lower 
magnitude.  An  exception  to  this  rule  is  the  value  for  the  WIC  children 
coefficient,  which  indicates  that  for  every  WIC  child  in  the  household, 
monthly  grocery  expenditures  increase  by  almost  $8. 

Table  VII-4  presents  the  statistical  results  from  the  diary  data 
analysis.  The  table  is  divided  into  several  columns  representing  the 
different  food  groups  reported  in  the  diary.  These  food  groups  in  turn 
represent  components  of  the  market  basket  with  declining  degrees  of  impor- 
tance based  on  nutritional  value  and  program  objectives.  The  fourth  column 
shows  the  regression  results  for  food  normally  found  in  the  WIC  package, 
with  significant  coefficients  for  income  (not  shown)  and  family  composi- 
tion. What  is  important  in  this  equation,  however,  is  the  coefficient  for 
the  WIC  variable,  which  is  positive  and  highly  significant.  This  coeffi- 
cient indicates  that  WIC  women  spend  $2.54  more  per  week  on  WIC- type  foods 
than  do  non-WIC  women.  Moreover,  coefficients  for  the  interaction  terms, 
which  measure  sharing,  are  nonsignificant  and  therefore  interpretable  as 
not  different  from  zero.  In  addition,  the  WIC  foods  equation  indicates 
that  WIC  children  under  5  years  of  age  receive  $2.25  more  WIC-type  foods 
than  non-WIC  children  in  the  same  age  group.  This  finding  is  consistent 
with  evidence  obtained  from  the  recall  data,  which  show  significant  posi- 
tive effects  of  the  WIC  children's  component. 

A   second   important   finding   is    the   effect   of  WIC  participation '  by 

children   on   grocery  expenditures.     Consistent  with  the  recall  data,  the 

diary  data  show  that  WIC  children  under  5  years  of  age,  account  for  $6.06 
of  grocery  expenditures  per  week. 

The  third  important  finding  of  the  diary  data  analysis  in  relation  to 
the  WIC  program  is  the  insignificance  of  the  WIC  coefficient  in  the  equa- 
tions explaining  expenditures  in  other  food  groups.  This  lack  of  signifi- 
cance clearly  indicates  that  the  conceptual  model  is  internally  consistent 
and  sufficient  to  detect  program  impact. 

The  results  for  the  other  food  groups  show  some  general  trends  that 
are  fairly  easy  to  interpret.  Expenditures  on  meats,  for  example,  primari- 
ly depend  on  the  presence  of  adults  in  the  household.  Overall,  the  effect 
of  the  family's  age-sex  composition  is  the  predominant  force  explaining 
food  group  expenditures.  Food  Stamps  account  for  a  very  modest  but  sig- 
nificant effect  on  expenditures  that  is  consistent  with  the  recall  analysis 
and  findings  from  other  similar  studies. 
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The  fourth  and  final  important  finding  from  the  diary  data  analysis 
relates  to  expenditures  on  meals  away  from  home.  Consistent  with  findings 
from  the  recall  data,  which  show  no  significant  WIC  impact  on  total  food 
expenditures  but  a  strong  negative  association  with  expenditures  on  meals 
away  from,  home,  results  of  the  diary  analysis  indicate  the  same  basic 
pattern.  As  tlie  column  labeled  "Meals  Away"  shows,  the  WIC  coefficient  is 
negative  and  highly  significant,  with  an  effect  even  stronger  than  that 
observed  in  the  recall  data.  Program  participation,  as  indicated  by  the 
WIC  coefficient,  is  associated  with  reduced  expenditures  for  meals  away 
from  home  of  more  than  $4  a  week.  As  explained  previously,  this  probably 
accounts  for  greater  efficiency  in  the  use  of  the  family  budget  and  is 
apparently  attributable  to  WIC  participation. 

3.      Change  Score  Analysis  and  Other  Alternative  Models 

An  additional  way  to  analyze  the  WIC  program's  impact  on  food  expendi- 
tures is  through  the  examination  of  factors  influencing  changes  in  food 
consumption  behavior  after  the  program  is  in  operation.  In  this  model,  the 
difference  between  food  expenditures  reported  at  Time  1  and  Time  2  is 
regressed  on  parallel  differences  or  change  scores  for  other  factors  meas- 
ured at  both  times,  along  with  the  WIC  factor. 

Results  of  this  change  score  analysis  on  the  recall  data  reaffirm  the 
findings  derived  from  both  the  two-stage  recall  model  and  the  diary  anal- 
yses. In  terms  of  food  expenditures,  the  WIC  program  coefficient  and 
coefficients  for  the  interaction  terms  are  not  significantly  different  from 
zero  (see  Table  VII-5).  In  other  words,  the  differences  in  food  expendi- 
tures between  Time  1  and  Time  2  among  all  the  households  in  the  sample 
cannot  be  attributed  to  the  WIC  program.  This  conclusion  also  applies  to 
differences  in  grocery  expenditures  and  in  meals  away  from  home. 

Another  way  of  examining  the  impact  of  WIC  and  the  substitution  and 
sharing  components  is  through  a  simpler  one-stage  model  in  which  food 
expenditures  at  Time  1,  the  time  prior  to  enrollment  into  the  WIC  program, 
is  included  in  the  equation  for  food  expenditures  at  Time  2.  The  concep- 
tual framework  for  this  specification  is  that  the  Time  1  food  expenditures 
are  viewed  as  a  lagged  variable  instead  of  a  pretreatment  variable  and 
therefore  need  adjustment.  Results  from  this  model  are  consistent  with 
those  of  the  two-stage  model  but  do  not  offer  the  theoretical  assurance  of 
the  two-stage  framework.  As  Table  VII-6  shows,  WIC  program  participation 
seems  to  make  no  difference  in  the  amount  of  food  or  grocery  expenditures 
attributable  to  the  pregnant  women  in  the  sample.  As  for  the  two-stage 
model,  the  interaction  coefficient  WlC^'adults  is  negative  and  highly  sig- 
nificant for  food  expenditures,  becoming  insignificant  in  the  groceiry 
expenditures  equation.  As  mentioned  earlier,  this  discrepancy  is  explained 
by  the  presence  of  meals  away  from  home  in  the  food  expenditures  equation. 
Again,  the  net  result  of  this  model's  formulation  seems  to  indicate  that 
with  the  WIC  coefficient  and  the  sharing  coefficients  being  statistically 
zero  the  value  of  substitution  equals  the  value  of  the  WIC  package. 
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Table  VII-5 


Impact  of  WIC  Participatioa  on  Monthly  Food  Expenditures 
Differences  Between  Time  1  and  Time  2  Interviews 


Dependent  variables  ($/montii) 


Differences       Differences  Differences 
Independent  variables  in  food  in  grocery        in  meals  away 

(D  =  difference)  expenditures      expenditures      from  home 


xncercep w 

1  'y  97 
1^  •  o  / 

y .  7O 

U  AuuX  bS 

91    Ofl  A  A  A' 

U  .  70*^ " ^ 

u  Vsuescs 

1  c;  OA ■>■>•> 

1  A    0 1  A  A  A' 

-n  A^ 

D  Food  Stamps 

0.12*** 

0.14*** 

-0 . 02*** 

D  Lunch  program 

-  0.20 

0.30 

0.09 

D  Other  VIC  women 

3.23 

2.81 

-0.87 

D  Children  on  WIC 

-  0.68 

3.35 

-0.39 

D  Male  head  present 

6.61 

2.35 

1.72 

Whites 

-  2.67 

-  3.48 

-1.34 

Blacks 

0.88 

0.12 

-2.42 

Hispanics 

-  6.37 

-  4.88 

0.33 

Elementary  school 

-11. 3A 

-10.52 

0.07 

Junior  high  school 

13.28 

10.80 

3.23 

High  school 

3.84 

1.52 

1.23 

Post-high  school 

1.36 

0.93 

0.72 

WIC 

-  0.85 

2.13 

1.73 

WIC*children 

1.93 

1.66 

-0.02 

WIC*adults 

-  0.94 

0.24 

-0.10 

^2 

4,985 

4,985 

4,985 

0.13 

0.17 

0.01 

*p  <  0.05. 
**p  <  0.01. 
***p  <  0.001. 

Source:    Food  Expenditures  Recall  Sample. 


4.      Effect  of  First'Stage  Statistics 

Although  the  first  stage  in  the  model  explains  food  expenditures  prior 
to  program  participation,  some  of  its  coefficients  are  nevertheless  useful 
for  analysis.  The  most  important  finding  from  the  first-stage  statistics 
is  that  WIC  women  at  Time  1  reported  significantly  lower  food  expenditures 
than  non-WIC  women  did,  even  when  other  variables  that  influence  food 
expenditures,  including  total  income,  are  controlled.  As  Table  VII-7 
shows,  the  coefficient  for  WIC  women  at  the  first  interview  suggests  that 
families  with  WIC-eligible  women  spent  approximately  $13  less  on  food 
attributed  directly  to  the  woman  than  did  non-WIC  households.    As  discussed 
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Table  VII-6 


Impact  of  WIC  Participation  on  Monthly  Food  Expenditures 

One-Stage  Model 


Dependent  variables  ($ /month) 

Total  food 

Grocery 

Meals  away 

Tndenendent  variables 

expenditures 

expenditures 

from  home 

Intercept 

110  LMririe 

OA  C^f^'k•kif 

Food  expenditures  (Time  1) 

Grocery  expenditures  (Time  1) 

U  .  J  1    •*  '* 

Meals  away  from  home  (Time  1) 
Total  income  (Time  1) 

(c.  IK'S  7in"^'\ 

u .  10  - 

Children 

1  Q    1  fl^t^Wf 

-9  n7 
— ^ .  u  / 

Adults 

J  /  ,  u  0  "  *  ** 

9*?  If^'kirit 
^  J  .  /  0  " '» '» 

9  Oil 

WIC 

•  A  9A 

-  i .  Jo 

.A  OA 

WlC^-children 

•  A  9Q 

1  ^9 
1  .  0^ 

WlC^-adults 

•  in   1  Lirirk 

-9  AA 
— ^ .  **0 

-1  7A 

Presence  of  male  head 

"5  71 
J  .  /  i 

9    A  ^ 

9  13 

Whites 

-n  A7 

—  A  A<t 
-H .  UO 

U .  00 

Blacks 

•  1  A  A^ 

.1A  QO* 
- 10 . 0^" 

-u  .00 

Hispanics 

—  91  An 
•^i . ou 

—  11    A  7 

_  -1  7«5 

Elementary  school 

-0 .  lu 

0  . 

—  7  ^37 
"  1  .01 

Junior  high  school 

3 .50 

-2.22 

High  school 

-11.06* 

-6.60 

-2.94 

Post-high  school 

-7.07 

-2.95 

-1.31 

Lunch  program 

0.11 

0.01 

0.05 

Guests 

20.19*** 

20 . 02*^'-'^ 

-1.48  . 

Food  Stamps 

o.ir™ 

0.12'— 

-0.03 

Other  WIC  women 

7.04 

0.06 

1.47 

Infants  on  WIC  (1-3  months) 

-24.19 

-10.59 

-0.43 

Infants  on  WIC  (4-12  months) 

-10.07 

-6.52 

0.37 

Children  on  WIC 

3.18 

5.42* 

-0.53 

N 

4,981 

4,981 

4,981 

R2 

0.37 

0.42 

0.11 

*p  <  0.05- 
**p  <  0.01. 
***p  <  0.001. 

Source:    Food  Expenditures  Recall  Sample. 
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Table  VII-7 


*  Det^erminants  of  Monthly  Food  Expenditures  for  Sample  Population 
Prior  to  Participation  in  WIC  Program  ($/Month) 


Independent 
variable 


Parameter 
estimate 


Intercept 

Total  monthly  income 

Children  (0-5  years) 

Children  (5-10  years) 

Male  teenagers 

Adult  males 

Female  teenagers 

Adult  females 

Male  head  present 

Whites 

Blacks 

Hispanics 

Elementary  school 

Junior  high  school 

High  school 

Post-high  school 

Lunch  program 

Guests 

Food  Stamps 

Other  WIC  women 

Infants  on  WIC  (1-3  months) 

Infants  on  WIC  (4-12  months) 

Children  on  WIC  (1-5  years) 

WIC  women 

N 

R2 


100.63*** 
6.06*** 
17,99*** 
35.17*** 
37.93*** 
42.97*** 
33.92*** 
24.81*** 
-6.48 
0.37 

-15.39 

-18.17 
17.42 
-1.45 
-9.43 
-7.11 
-0.86** 
16.57*** 
0.17*** 
9.47 

-19.94 
-9.17 
14.20*** 

-13.56*** 
4,981 
0.35 


- 1 — «  ■ 


<  0.05. 

<  0.01. 


^p  <  0.001. 
Source:    Food  Expenditures  Recall  Sample 
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previously ,■  this  difference  is  not  sta-tistically  significant  at  Time  2  when 
these  initial  differences  and  other  factors  are  controlled,  as  shown  in  the 
WIC  coefficient  in  Table  VII-3. 

Table^VII-7,  as  well  as  every  first  stage  in  the  model  shown  in  Volume 
IV,  Appendix  Vll-C,  shows  the  importance  of  the  family's  age-sex  composi- 
tion for  determining  food  and  grocery  expenditures.  Adult  males  seem  to 
account  for  the  largest  individual  contribution  to  monthly  food  expendi- 
tures, with  the  value  of  over  $42  for  each  adult  male  in  the  household. 
They  are  followed  closely  by  values  for  teenagers  and  children  above  5 
years  of  age.  On  the  other  hand,  for  each  additional  child  less  than  5 
years  of  age,  family  food  expenditures  increase  only  by  $18  per  month. 
Guests  are  also  an  important  food  expenditures  component,  with  a  coeffi- 
cient roughly  equivalent  to  that  of  a  child  under  5  years  of  age.  The 
increase  in  expenditures  due  to  guests  continues  in  the  grocery  expendi- 
tures equation  (see  Volume  IV,  Appendix  VII-B,  Table  VII-B-2) ,  but  it 
becomes  negative  in  the  model  for  meals  away  from  home  (see  Appendix  VII-B, 
Table  VII-B-3).  This  sign  reversal  clearly  indicates  that  the  presence  of 
guests  increases  grocery  expenditures  but  does  not  increase  the  cost  of 
going  out  to  eat. 

Ethnic  composition  or  education  levels  seem  to  have  no  significant 
effect  on  the  way  families  spend  money  on  food.  However,  definite  signifi- 
cance, albeit  small,  is  attached  to  other  nutritional  assistance  programs. 
For  example,  participation  in  the  Food  Stamp  Program  increases  food  ex- 
penditures by  17  cents  for  every  dollar  received  in  terms  of  coupons.  This 
effect  declines  to  10  cents  at  Time  2.  Participation  in  the  lunch  program, 
on  the  other  hand,  has  an  expected  negative  effect  on  food  expenditures 
since  the  program  is  delivered  directly  to  its  beneficiaries. 

E.  DISCUSSION 

The  results  from  the  regression  models  converge  to  a  consistent  set. of 
conclusions  despite  the  varying  degrees  of  strength  of  the  data  sources. 
That  is,  the  evidence  shows  that  program  impact  is  mostly  in  terms  of  food 
composition  rather  than  in  terms  of  food  expenditures.  WIC  program  partic- 
ipants buy  more  WIC- type  foods  (presumably  more  nutritious)  than  nonpar- 
ticipants  do,  even  though  no  significant  differences  in  total  food  expendi- 
tures were   found  between  the  WIC  and  non-WIC  groups    (see  Figure  VII-1). 

1 .      Impact  on  WIC  Women 

The  food  expenditures  recall  data,  although  a  cost-effective  source, 
provide  only  weak  evidence  of  program  impact.  The  statistically  nonsignif- 
icant coefficients  for  WIC  women  in  the  food  expenditures  equations  show 
values  that  are  very  close  to  the  limits  addressed  by  the  power  of  the 
survey  design:  around  $5  a  month.  In  other  words,  results  froxs  the  recall 
data  indicate  that  if  the  WIC  program  affects  food  expenditures,  it  was  not 
statistically  detectable  in  this  study.  This  assertion  is  supported  by  the 
low- income  elasticity  for  food  expenditures  shown  by  the  sample  population, 
the  power  of  the  survey  design,  and  the  relatively  low  exchangeability  of 
WIC  program  benefits. 

The  income  elasticity  of  food  expenditures  found  among  the  WIC  and 
non-WIC  families  are  low  but  consistent  with  the  elasticities  found  among 
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WIC  Foods  Other  Foods 


WIC         ^  Non-WtC 
Figure  VII-I.  Weekly  food  expenditures  (by  food  group). 


similar  socioeconomic  groups  in  similar  studies.  Table  VII-8  shows  the 
elasticities  of  income  with  respect  to  food  and  grocery  expenditures. 
These  elasticities  are  derived  from  the  regression  results  shown  in  Volume 
IV,  Appendix  VII.  For  a  WIC  family,  for  instance,  the  table  indicates  that 
an  income  increase  of  1  percent  will  increase  their  grocery  expenditures 
0.116  percent.  Hence,  if  a  monthly  VIC  package  with  an  average  value  of 
$30  were  given  to  a  WIC  family,  their  grocery  bill  would  increase  an  av- 
erage of  $3.60  a  month.  Therefore,  even  if  the  WIC  program  positively 
impacted  their  food  expenditures,  the  value  of  that  impact  would  be  lower 
than  the  lowest  detectable  value  in  the  recall  design,  and  therefore  the 
WIC  coefficient  would  likely  be  nonsignificant. 

Unchanged  levels  of  food  expenditures,  however,  do  not  imply  unchanged 
use  of  WIC-type  foods.  Here,  the  restrictive  nature  of  the  WIC  program  in 
fact  creates  a  priori  restrictions  on  the  nutrient  composition  of  the 
market  basket  for  the  WIC  family.  That  is,  the  income  increase  generated 
by  WIC  is  tied  to  food  instruments  redeemable  for  specific  foods  and  to  the 
presence  of  an  eligible  pregnant  woman  '  in  the  household.  Thus,  a  WIC 
family  receives  instruments  with  a  lower  degree  of  exchangeability  for  cash 
than  other  nutritional  assistance  programs  e.g.,  Food  Stamps.    As  a  conse- 
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Table  VII-8  / 
Mean  Income  Elasticities  for  Food  and  Grocery  Expenditures 


Income  elasticity  WIG  Non-WIC 


Food  expenditures 

(if)  (I) 

Grocery  expenditures 


Source:    Food  Expenditures  Recall  Sample. 


quence,  even  if  the  family  spent  cash  income  equal  to  the  value  of  the  WIG 
transfer,  the  instruments  could  be  used  only  to  purchase  WIG  foods,  which 
generally  have  a  higher  nutrient  density.  Due  to  these  restrictions,  a 
change  in  the  food  purchasing  pattern  of  WIG  families  is  expected,  the 
magnitude  of  which  may  be  compared  to  the  purchases  of  non-VIG  families. 
Results  from  the  diar/  data  confirm  these  expectations.  Expenditures  on 
VIG-type  foods  among  WIG  families  are  significantly  greater  than  among 
non-WIG  families.  Although  there  is  no  direct  evidence  that  such  expendi- 
tures are  derived  from  program  participation,  indirect  evidence  is  provided 
by  the  fact  that  expenditures  in  other  food  groups  are  the  same  for  WIG  and 
non-WIG  families.  Hence,  the  evidence  suggests  a  positive  program  impact 
in  increased  use  of  nutritious  WIG-type  foods.  Furthermore,  this  increment 
in  WIG- type   foods   used   is   unequivocally  attributable  to  the  WIG  woman. 

2.      Impact  on  WIG  Families 

The  impact  of  the  WIG  program  on  unintended  recipients  seems  to  be 
negligible.  Again,  as  in  the  case  of  the  recall  analysis,  if  there  is  an 
impact  it  is  Qot  detectable  by  this  survey.  However,  unlike  the  case  of 
WIG  women,  the  program  for  WIG  children  has  significant  and  positive  ef- 
fects  on  both  food  expenditures  and  purchasing  patterns.     The  statistical 


0.18 


0.116. 


0.21 


0.138 
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evidence  gathered  from  the  recall  models  shows  that  children  participating 
in  the  WIC  program  account  for  higher  grocery  expenditures  than  non-WIC 
children;  The  difference  between  WIC  and  non-WIC  children  is  almost  $8  a 
month  ' (see  Table  VII-3) .  In  the  diary  data,  WIC  children  account  for 
nearly  $60 00  a  week  more  than  non-WIC  children  in  the  purchase  of  groceries 
and  for  $2.25  more  per  week  in  WIC-type  foods. 

F.  CONCLUSIONS 

The  main  conclusions  from  this  study  of  WIC^s  impact  on  food  expendi- 
tures and  purchasing  patterns  are  summarized  as  follows: 

Expenditures  on  WIC-type  foods 

Based  on  diary  records,  WIC  families  show  significantly  higher 
expenditures  on  WIC-type  foods  than  non-WIC  families  do.  More- 
over, this  higher  expenditures  level  is  directly  attributable  to 
WIC  program  participation.  Significant  effects  on  use  of  WIC- 
type  foods  are  found  among  WIC  women,  and  WIC  children  less  than 
5  years  of  age.  Total  food  expenditures  and  expenditures  on 
other  food  groups  were  not  found  to  be  statistically  different 
among  WIC  and  non-WIC  families. 

Substitution  and  sharing 

Based  on  recall  data,  WIC  families  did  not  increase  their  total 
food  expenditures  as  a  result  of  program  participation.  The 
recall  data  analysis  indicates  that  the  value  of  the  WIC  package 
is  almost  totally  substituted  and  that  no  sharing  has  occurred. 
An  important  caveat  to  this  conclusion  is  that  the  survey  power 
was  insufficient  to  detect  as  significant  levels  of  expenditures 
lower  than  one-sixth  of  the  value  of  the  average  WIC  package. 

Meals  away  from  home 

Families  in  the  WIC  program  spend  less  on  meals  eaten  out  than  do 
non-WIC  families,  even  after  the  increase  in  real  income  brought 
about  by  WIC.  Because  participation  in  the  WIC  program  is 
strongly  associated  with  lower  expenditures  in  meals  away  from 
home,  the  family  budget's  efficiency  apparently  increases. 

Age-sex  composition  of  family 

The  family  age-sex  composition  is  the  primary  factor  explaining 
family  food  expenditures  with  gender  and  age  accounting  for  most 
of  the  differences  found  among  family  members.  As  expected, 
children  have  smaller  effects  on •  food  expenditures  than  do 
adults,  and  females  have  smaller  effects  than  do  males. 
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Quality  of  Diet 


Increased  expenditures  on  WIC-type  foods  and  evidence  of  lower 
expenditures  on  meals  away  from  home  suggest  potentially  more 
nutritious  diets  and  improved  nutrient  quality  of  the  diets  of 
participants.  The  findings  of  the  Food  Expenditures  Study, 
therefore,  appear  consistent  with  the  affect  of  WIC  benefits  on 
dietary  intake. 
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